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SUMMARY

The results of a research study designed to identify and evaluate

methodologies™ that assess inland and coastal wetland functions are

discussed in this appendix. Discussions include a critical review of
the current literature, identification of research needs, recommenda-
tions of currently available wetlands evaluation methodologies, and

recommendations to improve the consistency of wetlands evaluation

methodologies.

The study provided the following results and recommendations:

a. Potential wetlands evaluation procedures were identified
by State wetland management agencies, by members of the
Wetland Evaluation Work Group of the Water Resources
Council, and by members of the U. S. Army Engineer Watei-
ways Experiment Station (WES) study team. Twenty docu- :
ments were identified as potentially useful for the objec-
tives of this study.
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b. A screening criteria form and a series of descriptive o
characteristics were prepared to ensure consistency during s
the analysis and multiple review process. Each method- i
ology was described according to wetland functions ana- {E
lyzed, geographic features, personnel needs, data require- K5
ments, end products, field testing, flexibility, and ad- .
ministrative uses. From these data a synoptic profile <
was developed for each pertinent evaluation methodology. h
The profiles were tabulated to aliow the user to compare :?
wetlands evaluation methodologies. Recommendations on :y
the various evaluation instruments were made concerning -
how completely they addressed the descriptive characteris- =
tics listed above. The merits and limitations of each -
evaluation method were tabulated. ;h

c. The results of the study indicate that there are limita- Xy
tions in the use of currently available wetlands evalua- -
tion instruments, but the current state of the art is Ve
best developed for habitat functions of wetlands. Habi- .;
tat functions of wetlands can be adequately assessed by e
either species-specific (U. S. Army Engineer Division, "
Lower Mississippi Valley (HES) 1980 or U. S. Fish and ]
Wildlife (HEP; 1980) or biophysical methodologies, i.e. :}:

Golet (1973). Selection of an appropriate methodology

* Definitions for significant words or phases used in this appendix are
found in the Glossary on page A82.
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should be based on the objectives and resources of the
evaluator.

{=9

The state of the art in the evaluation of hydrology func-
tions of wetlands is poorly developed because research
efforts have not produced an adequate data base. The WES
study team recommended that high priority be given to the
development of a resrcarch program that addresses technical
gaps related to management needs.

1

itie state of the art in the assessment of agriculture,
silviculture, heritage, and recreation functions is open
for improvement, but the WES study team did not propose
specific recommendations.

1a]]

Many wetlands evaluation instruments have been developed
primarily for regional use and must be modified or adapted
for other regions or other wetland types. The WES study
team encouraged the development of more regional method-
ologies and specific wetland-type methodologies.

g. The WES study team recommended that skill levels be deter-
mined for personnel who are to implement new methods or
utilize existing ones.

h. The WES study team advocated the use of "red-flag fea-
tures" in the methodologies that emphasize important wet-
land values, especially important wetland community types
or important hydrology values.

i. An important limitation of many wetlands evaluation in-
struments is the lack of field testing or the lack of
information related to field testing results. However,
the WES study team did not recommend an extensive field
effort until inconsistencies of individual methodologies
are improved.

j.- The WES study team also recommended that State and Federal
agencies with wetlands management responsibilities iden-
tify and convey their needs for specific wetlands evalua-
tion instruments to authors or potential authors of wet-
lands evaluation methodologies.
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PREFACE i

This appendix presents the results of a study sponsored by the 3

U. S. Water Resources Council's¢ (WRC) Floodplain Management Task Force

to assist in the WRC work program to improve coordination and integra- bod
tion of wetlands and floodplain management. The study was conducted
by the U. S. Army Engineer Waterways Experiment Station (WES). The
results, published as a report in limited numbers by WRC, have been

modified for inclusion as Appendix A to a Wetlands Values Study Plan. B

LI
25

The study plan, funded by the Office, Chief of Engineers, is being

PR

developed by the Wetlands Research Program (WRP), Environmental Labora-

L

tory (EL) of WES and is scheduled for completion in 1983. The study

plan will assess what wetland values information is available, identify
data gaps, determine U. S. Army Corps of Engineers (CE) wetland informa-
tion needs, and recommend specific research necessary to develop a wet-

land assessment technique applicable to CE regulatory functions and

PP

planning needs. The appendix is here published to fulfill a substantial

TR U A ATy )

current demand for the information.

The report was prepared prior to the availability of a promising

SO
¥ ™
Bttt

Fagt

assessment technique developed for the U. S. Department of Transporta-

e tion, Federal Highway Administration (FHWA). Because the FHWA technique é
appeared to contain many qualicties desired in a values assessment method, i
it was submitted to outside reviewers, who evaluated it using the same i
criteria employed for evaluating methods included in this report. The g
FHWA method was feund to be sufficiently promising that the WRP intends E
& to use it as a framework for development of an assessment method that ;
;f satisfies CE needs. 5
5? Members of the WES study team who conducted the study and prepared g
;i the appendix included the following personnel of the Wetland and Terres- g
: trial Habitat Group (WTHG), Environmental Resources Division (ERD), EL: }
g; Dr. Robert I. Lonard, Wetlands Research Associate, who was the principal :j:
zg author; Mr. Ellis J. Clairain, Jr., Aquatic Biologist; Dr. Robert Terry

Huffman, Research Botanist; and Biological Technicians Ms. Linda D.

g
i Brown, Mr. Paul E. Ballard, and Ms. Janet W. Watts. Mr. Joe W. Hardy, j
8
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U. S. Fish and Wildlife Service Coordinator for EL, provided assistance

{
as a member of the team. The appendix was prepared under the general
supervision of Drs. Huffman and Hanley K. Smith, WTHG; C. J. Kirby,
Chief, ERD; and John Harrison, Chief, EL. Dr. Smith was manager of the
WRP. i

Commanders and Directors of WES during the preparation and .
publication of this appendix were COL Nelson P, Conover, CE, and
COL Tilford C. Creel, CE. Technical Director was Mr. F. R. Brown.

This appendix should be cited as follows:

Lonard, R. I., et al. 1984. "Wetlands Functions and
Values Study Plan; Appendix A: Analysis of
Methodologies for Assessing Wetland Values," Technical
Report Y-83-2, U. S. Army Engineer Waterways Experiment
Station, CE, Vicksburg, Miss.
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WETLANDS FUNCTIONS AND VALUES STUDY PLAN

APPENDIX A: ANALYSIS OF METHODOLOGIES USED FOR
ASSESSING WETLANDS VALUES

PART I: INTRODUCTION

1. The U. S. Water Resources Council has formed a Floodplain Man-
agement Task Force to (a) oversee implementation of the recommendations
set forth in the Council's 1979 report entitled, "A United National
Program for Floodplain Management" (U. S. Water Resources Council 1979);
(b) carry out the Council's evaluation responsibilities under Section 5
of the Floodplain Management Executive Order (E.O. 11988); and (c) re-
spond to the Council's work program to improve coordination and integra-
tion of wetlands and floodplain management. With regard to the last
objective, one of the Council's programs is to conduct an analysis and
comparison of wetlands evaluation methodologies in use or under develop-
ment by Federal or State agencies, the academic community, or private
consulting firms. Based on their analysis, the Task Force will make
recommendations for improving the consistency and the utilization of
existing wetlands evaluation methodologies. To accomplish their mis-
sion, the Task Force created an interagency Wetlands Evaluation Work
Group to implement the wetlands evaluation program whereby the group
sponsored a research study to identify and evaluate methodologies to
assess wetlands functional values. This study was conducted by the En-
vironmental Laboratory, U. S. Army Engineer Waterways Experiment Station
(WES), Vicksburg, Miss.

2. An analysis of wetlands evaluation instruments is appropriate
because State and Federal agencies have a variety of interests and man-
agement. responsibilities concerning wetlands. From this analysis a
resource manager evaluator can select a currently available methodology
that evaluates specific wetland functions for administrative needs that
include project planning and site selection, regulatory actions, impact

assessments, management, mitigation, and acquisition needs. Each
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methodology is also analyzed for additional administrative and technical

features.

Purpose and Scope of the Study

3. The goal of the WES study has been to identify and evaluate
methodologies that assess inland and coastal wetlands functions. This
study has been accomplished through the following actions:

a. Identification of methodologies presently used or under
development to assess wetlands functional values.®

b. Preparation of criteria and descriptive characteristics
for comprehensive analysis of selected evaluation
methodologies.

Examination of the merits and limitations of each evalua-
tion methodology and selection of those methodologies that
warrant detailed study.

Xa]

[=%

Identification of instances where methodologies are lack-
ing or are of limited value for assessment of wetlands
functional values.

I

Preparation of recommendations for the improvement of
consistency of wetlands evaluation methodologies.

Methods

4. This study was organized into a series of four tasks as shown
in Figure Al. Initially, State management agency personnel with wet-
lands management responsibilities were solicited to obtain a list of
wetlands evaluation methodologies currently in use or under development.
Twenty-five states were contacted, and 17 state agencies responded by
providing evaluation methodologies that assess inland or coastal wetland

functions. Other potential documents were identified by the Wetlands

* Several wetlands evaluation methedologies are in the early stages of
development and should be available in the future. These include
methodologies being developed by the following: The State of Michi-
gan; Virginia Institute of Marine Science (tidal flats); Environmental
Protection Agency, Region 1; and the Center for Natural Areas.
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(. Evaluation Work Group of the Water Resources Council and by members of
gg% the WES study team. Forty-two documents were identified as potential

# sources of methodologies for the assessment of functional values of wet-
[ lands. Two documents (Schuldiner et al. 1979a and b) were combined
into one review and detailed analysis. A list of all documents reviewed
is provided on pages A84-A86 of this appendix.

5. The WES study team was charged with the task of identifying
methodologies that are used specifically to assess functional values of
wetlands. Methodologies that were developed to assess nonwetland sites,
but could include related wetland functions, were not included in the
scope of the study. A document had to address one or more functions of
wetlands that included habitat, hydrology, agriculture/silviculture,
recreation, or heritage values. In addition, a nonmonetary assessment
of wetlands values or wetland acreages was a requirement.

6. For the purposes of this report, the WES study team has uti-

lized the definition of a "wetland" proposed by Cowardin et al. (1979)
of the U. S. Fish and Wildlife Service.*

:“% 7. Screening criteria consisting of three evaluation standards
,ﬁ' were developed to ensure uniformity for the subsequent review and eval-
RY

{"' uation of the documents by the study team (Lonard et al. 198la). A

document had to satisfy all the evaluation standards before a decision
rationale was developed for a detailed analysis of descriptive charac-
teristics and before subsequent profile development. Finally, in Task
I, a series nf descriptive characteristics were prepared to categorize
and display each evaluation procedure selected for detailed analysis.
8. During Task II of the project each document was examined by

at least two members of the WES study team according to the screening

* Wetlands are defined as: "lands transitional between terrestrial and
, aquatic systems where the water table is usually at or near the sur-
; face or the land is covered by shallow water. Wetlands must have one
; or more of the following three attributes: (1) at least periodically
the land supports predominantly hydrophytes; (2) the substrate is
predominantly undrained hydric soil, and (3) the substrate is nonsoil
and is saturated with water or covered by shallow water at some time
during the growing season of each year."
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criteria and evaluation standards. A comprehensive analysis was per-

;i:ﬁ formed for each selected methodology according to the previously deter-

b{xg mined descriptive characteristics for the documents satisfying all

€§:$ screening criteria. For an example of the screening criteria analysis

i and detailed assessment of each methodology evaluated, see Appendix C of

Zﬁgﬁ Lonard et al. (1981a). No further analysis was performed on documents

é&%: that did not satisfy all of the evaluation standards of the screening

\§§2 criteria. :
K 9. Tables Al1-A8 provide a summary of 20 documents which met the i
ﬁiﬁ screening criteria. Table A9 is a summary of those that failed to meet .
ﬁz% the criteria. Table Al0 provides information regarding the availability E
gg‘ and time requirements of each methodology that satisfied all evaluation '
*&; criteria. A single profile was prepared for each methodology from the |
s information described above. Each profile is a summary of the salient

}i‘i features of the methodology or document examined. The individual pro-

‘§§g files are available in Appendix E of Lonard et al. (1981a). A glossary, .
. - presented on pages 82 and 83 of this report, was developed prior to the
:Ji{ evaluation to ensure consistency by members of the study team and to E
;Hég enhance user understanding. :
ﬁ§§ 10. In Task III the WES study team (a) identified both procedural

s gaps in existing methodologies and future research needs and (b) made
1;&1 recommendations to improve the consistency of wetland evaluation meth-

'%J odologies. Upon completion of this task, the report was submitted for

%%g peer review to the individuals listed in the Acknowledgements herein.
;;; In addition, the report, multiple reviewer analysis, and methodology

%:f profile were submitted to each author or agency representative for re-

R
g

view. Peer and author review comments have been incorporated, quoted,

riy

or footnoted in appropriate places in this appendix, or in the appen-

=

dices prepared by Lonard et al. (1981a). Author agency responses are

if {8

also acknowledged (see Acknowledgements).
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PART II: ANALYSIS OF CURRENTLY AVAILABLE WETLANDS
EVALUATION METHODOLOGIES

11. Table Al and the profiles in Lonard et al. (1981a) present
summaries cf 20 documents that contain relevant evaluation methodologies
of wetlands functional values. All of the methodologies addressed one
or more wetlands functions that included habitat, hydrology, recreation,

agriculture/silviculture, and heritage features (Glossary).

Functional Values

Habitat

12, The WES study team found that habitat is one of the more
studied functional values of wetlands and is most often included in wet-
lands evaluation methodologies. Specific parameters to be measured for
an evaluation of habitat functions are listed for 12 evaluation method-
ologies (fable Bl, Brown et al. 1974; Fried 1974; Golet 1973; Larson
(ed.) 1976; Reppert et al. 1979; Schuldiner et al. 1979a and b; State
of Maryland, Undated; U. S. Army Engineer Division, Lower Mississippi
Valley 1980 (HES); U. S. Department of Agriculture 1978; U. S. Fish and
Wildlife Service 1980 (HEP); Virginia Institute of Marine Science, Un-
dated; and Winchester and Harris 1979). An interdisciplinary team is
required to define and measure habitat parameters in at least four other
methodologies (Table 1, Dee et al. 1973; Galloway 1978; Solomon et al.
1977; and U. S. Army Engineer Division, New England 1972). The use of

an interdisciplinary team is encouraged in at least one other methodol-
ogy (Table 1, U. S. Fish and Wildlife Service 1980 (HEP)).

- ....
BNV LA
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13. The state of the art of the evaiuation of wildlife habitat .
of wetlands is well developed. However, there is rcom for improvement £

]

because methodologies which relate habitat quality to wildlife popula-
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tions are based on various assumptions. These assumptions often reflect

¢

gaps in present knowledge of habitat requirements for wildlife. The ;S
gaps identified pertaining to habitat evaluation methodologies are in- A
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tended as an overview of the deficiencies in wetlands habitat evaluation -]
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methodologies in general and do not necessarily apply equally to each

evaluation methodology identified and discussed.

2 & F ST , » o+ 0 v _*

14. Most authors have not identified key assumptions that form
the basis of the development of a habitat evaluation methodology. For

example, some specific (but not necessarily stated) assumptions in vari-

ous methodologies are that selected groups of diverse species can be
used as indicators of overall habitat quality, that vegetative structure
defines habitat requirements, that some habitat requirements are more

important than others, that there is a positive relationship between

habitat diversity and wildlife species diversity, and that there is a
positive relationship between vegetative interpretation and wildlife
species diversity (MNew England Research, Inc. 1980).

15. Several wetlands evaluation methodologies that assess habitat !
functions are potentially useful for various administrative needs. An :
important feature is that no single method is clearly more valuable than :

others. Each methodology must be examined with respect to the objec-

tives, the parameters to be measured, time and cost constraints, and
other restraints placed upon the user. A careful examination of

Tables A1-A8 should assist a user in a determination of which procedure
best meets his needs and resources.

16. All primary wetlands functions are linked to the presence,
movement, quantity, and quality of water in a wetland (Carter 1979).
However, some aspects of secondary and tertiary production may not be
totally linked to the hydrology of wetlands (Personal Communication,

6 February 1981, Dr. Robert Reimold, Director, Coastal Resources Divi-
sion, Brunswick, Georgia). The hydrologic properties of wetlands are
not understood well and are difficult to analyze because of the complex-
ity of interrelated chemical, physical, ani biological variables in-
volved. Quantitative analyses of hydrologic functions that include
water quality, groundwater recharge, and storm- and floodwater storage
values require sophisticated techniques, instrumentation, and time re-
quirements beyond the scope of most routine water resource planning or

permit studies (Reppert et al. 1979).
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17. The limited number of interpretative methodologies that can

be used to evaluate hydrology functicns in wetlands is due to a lack of
knowledge of wetland hydrology, rather than the lack of emphasis on the
part of authors of wetlands evaluation methodologies. Research has not
resulted in a large, comparable data base. The data base concerning the
hydrology of wetlands should be expanded (Larson and Loucks (ed.) 1978;
Carter 1979; Stearns, Conrad, and Schmidt, Consulting Engineers 1979;
and Reppert et al. 1979). Data are often contradictory or incomparable,
qualitative, and have been submitted to subjectivé interpretaticas
(Stearns, Conrad, and Schmidt, Consulting Engineers 1979). Larson and
Loucks (ed.) (1978) stated that the objectives of hydrology-related
investigations are to (a) measure, (b) understand, (c) predict, and

(d) manage the hyd:iclegy of a wetland area. If these objectives are not
met, the formulation of a fully satisfactory evaluation instrument is
not possible. In general, a broad-based comprehensive research program
based on hydrologic principles and theories and directed toward the
ovjectives of understanding, prediction, and management will be required
before the hydrologic function is understood.

18. Carter et al. (1979) have recognized five specific research
needs for identifying and quantifying hydrologic functions of wetlands.
They include: (a) the need for improving and simplifying existing tech-
nigues for hydrologic measurements; (b) the need for the determination
of hydrolngic inputs and outputs of representative wetland types;

(c) the need to improve the understanding of and to quantify soil-water-
vegetation relationships of wetlands; (d) the need for long-term hydro-
logic studies of wetlands; and (e) the need to develop models based on
hydrologic data. They indicated that sound criteria must be established
for use in management decisions and inferences must be made because the
hydrologies of all wetlands cannot be studied.

19. A goal of hydrology-related research in wetlands should be to
establish a wetland evaluation system that will be useful in the assess-
ment of hydrogeologic values. O'Brien and Motts (1980) have listed
29 hydrogeologically significant wetland factors and have suggested that

combinations of these parameters should be identified and field tested
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to provide a hydrogeologic classification for wetlands. They suggested
that it may be desirable to have several classification systems, de-
pending on the values that are sought for a wetland evaluation.

20. Specific parameters to be measured for an evaluation of hy-
drology functions are listed for seven evaluation methodologies
(Table Al, Kibby 1978; Larson (ed.) 1976; Reppert et al. 1979; Schuldiner
et al. 1979a and b; Stearns, Conrad, and Schmidt, Cunsulting Engineers
1979; U. S. Army Engineer Division, New England 1972; Winchester and
Harris 1979). An interdisciplinary team is required to define and as-
sess hydrology parameters in three additional methodologies (Table 1,
Dee et al. 1973; Galloway 1978; and Solomon et al. 1977). Of the pres-
ently available wetlands evaluation methodologies that measure hydro-
logic functions, the WES study team recommends the methodology developed
by Reppert et al. (1979) for a general wetlands evaluation of hydrologic
functions and a methodology formulated by Schuldiner et al. (1979a and
b) for the assessment of impacts on the hydrolugy of wetlands.

21. The methodology developed by Reppert et al. (1979) utilizes
many of the same hydrology-related parameters and criteria discussed in
a literature review and analysis performed by Stearns, Conrad, and
Schmidt, Consulting Engineers (1979). The Reppert team assigned qual-
itative values (i.e. high, moderate, or low values) for individual
hydrology-related variables that included the parameters of water qual-
ity improvement, groundwater recharge, scorm- and floodwater storage,
and shoreline protection values.

22. The methodology formulated by Schuldiner et al. (19792 and b)
is useful in the evaluation of hydrology-related impacts because analyt-
ical methods that include baseline data needs, sampling and measuring
techniques, data sources, and required expertise are stated for each
parameter. The most common impacts to physical, chemical, and biolog-
ical parameters are visually displayed in a series of flowcharts and
matrices.

Agriculture/silviculture

23. Agricultural/silvicultural functions of wetlands are measured

according to the harvest values of food or fuels and differ from

Al18
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(' hydrology and habitat functions in that they provide dircct human bene- ;
A4 fits from wetland resources. Many of the issues surrounding agricultural/ '
ggg silvicultural functions are related to defining value or finding means :
séé to assess it (Niering and Palmisano 1979). The concept of harvest value A
- is straightforward; however, it is not easily applied to open systems ;
J such as wetlands. No methodology analyzed in this study documents the :
'g value of a wetland to the harvest of all its wetland-dependent resources. .
-;3 Good data exist in other documents for quantifying standing timber and E
; agricultural crops, but these crops cannot be related to wetland type i
oo (Niering and Palmisano 1979). Additional synoptic information is avail- E
able on the production of peat and other energy sources, fur, fish, and -

3 fowl, and have been quantified. However, additional research is needed E
;: to determine the quantity of harvestable materials wetlands produce, E
'i” factors that limit production, and the economics of harvest. :
b 24, Nonwetlands evaluation methodologies may exist that provide ?
?é techniques for the evaluation of wetland agricultural/silvicultural func- f
‘w' tions. An analysis of such nonwetland methodologies, however, was not ?
ﬁﬁ‘ included in this study. S
l;n 25. Only one wetlands evaluation methodology can effectively be i
s utilized to evaluate silvicultural functions of wetlands (Table Al, U. S. !
s Department of Agriculture 1978). However, the methodology was developed é
N for forest management practices in the coastal zone of Massachusetts and N
é% must be modified and adapted for use in other forested wetlands regions. S
gg None of the currently available wetlands evaluation methodologies can be ;
;’ used to assess agricultural functions. E
3 Recreation and heritage E
%3 26. Few wetlands evaluation methodologies address recreation and :
g? heritage values of wetlands in detail. These functions differ from pre- ;
:f viously discussed wetlands values because they concern direct, usually §
(? nonconsumptive, human use and enjoyment of wetlands resources. Recrea- :
i} tion and heritage functions comprise a wide variety of wetlands values E
{: that include canoeing, sport fishing, photography, bird watching, camp- ;
;L- ing, etc., as well as historical, aesthetic, and cultural values. E
f 27. Specific parameters are identified for an evaluation of 3
Eg p
E} A19 ]
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(; recreation functions in only four methodologies (Table Al, Smarden 1972;:
zﬁ§ U. S. Army Engineer Division, New Eugland, 1972; U. S. Department of
&%g Agriculture (USDA) 1978; and U. S. Fish and Wildlife Service (HEP),
'2?3 1980). An interdisciplinary team is required to define and evaluate

: recreation functions in two other methodologies (Table 1, Reppert et al.
‘2'2 1979 and Solomon et al. 1977). Specific parameters for the evaluation
}§§¥ of heritage functions were also identified in oaly four methodologies
gi?; (Table 1, Gupta and Foster 1973; Larson (ed.) 1976; Smardon 1972; and
:‘ U. S. Department of Agriculture 1978). An interdisciplinary team must
?:' determine heritage parameters in an additional five methodologies
?ﬂj (Table 1, Dee et al. 1973; Galloway 1978; Reppert et al. 1979; Solomon
;gg‘ et al. 1977; and U. S. Army Engineer Division, New England 1972).
Ak 28. Nonwetlands evaluation procedures that may provide more quan-
-Eﬁﬁ titative instruments to adequately assess recreation and heritage func-
:;3 tions were not considered in this study; however, such methodologies may

3
Th
,‘ﬁ exist.

29. Niering and Palmisano (1979) have suggested that recreation
and heritage functions can be measured by recreation specialists, land-
scape architects, social scientists, and other specialists. Basic data
essential to the construction of evaluation procedures for these func-

tions should be collected, integrated, and correlated by professionals

.
.
.
|
.
.
K
v
.
.
A
.
4
§
[]
[
i

in the disciplines listed above. Methodologies for assessing, rating,
or scaling recreation and heritage functions then can be written. After

field testing the evaluation methodologies, personnel who will be in-

volved in the assessment of recreation and heritage functions should be |

%?;i trained in the fundamentals of the disciplines involved and in the prac- :
;& tical use of the evaluation methodology. .

4 .
AT 3G. Of the currently available wetlands evaluation methodologies

that measure recreation functions, the WES study team recommends the

e

evaluation instrument formulated by the U. S. Department of Agriculture

% '
5‘“§ (1978) for coastal areas of Massachusetts. It must be emphasized, how-

¥ '
e ever, that relatively few methodologies address this wetlands function !
) ,
14 and the USDA methodology must be modified for widespread use.

31. Heritage functions are most adequately assessed by the
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evaluation instrument formulated by Smardon (1972) and subsequently in-
cluded in a methodology compiled by Larson (ed.) (1976) for an assess-
ment of freshwater wetlands in Massachusetts. Smardon's methodology

could serve as a framework for the development of a larger evaluation

instrument that includes other sociocultural functions of wetlands.
Geographic Features N
E
32. Regional methodologies have been developed primarily for in- |
land glaciated areas in the Northeast, for coastal wetlands in the ;
Southeast, for freshwater wetlands in the Lower Mississippi River drain- g
age system, and for State use in Arkansas. Wetlands evaluation method- ﬁ
ologies are currently unavailable for specific regions that include the é
west coast, Alaska, Hawaii, Puerto Rico, or the Southwest. Wetlands g
types lacking evaluation methodologies include prairie potholes, playa f
lakes, vernal pools, and others. ﬁ
33. Eight methodologies (Table A2, Fried 1974; Galloway 1978; E
Reppert et al. 1979; Schuldiner et al. 1979a and b; Stearns, Conrad, and S
Schmidt, Consulting Engineers 1979; Solomon et al. 1977; U. S. Depart- by
ment of Agriculture 1978; and U. S. Fish and Wildlife (HEP) 1980) were ;
identified that can be used, or adapted for use, in both inland and 5
coastal wetlands. In general, these methodologies can be used for a )
wide variety of wetland types, although some are specific to either in-
land or coastal wetlands and would require major revisions to adapt them
to a contrasting geographic site. Eight methodologies are relatively ¥
limited to regional or State use (Table A2, Brown et al. 1974; Fried ;
1974; State of Maryland, Undated; U. S. Army Engineer Division, New i
England 1972; U. S. Army Engineer Division, Lower Mississippi Valley :
(HES) 1980; U. S. Department of Agriculture 1978; and Winchester and g
Harris 1979). The remaining four methodologies have fairly widespread ?
applications ranging from possible use in several regions to nationwide K
applicability. ?
H
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Administrative Features

Personnel needs

34. All methodologies reviewed require either the expertise of an
individual resource manager who has sufficient technical skills to per-
form a wetland evaluation or the collective expertise of an interdisci-
plinary team and are nearly equally split between the two categories.
Where decisions are rendered by a resource manager, the decisionmaking
process could be aided by the addition of specialists. An interdisci-
plinary team approach usually has extensive personnel requirements and
is associated with long-term planning projects. In one methodology
(Table A3, Galloway 1978), a team of laymen that represents local inter-
ests is included in addition te the resource manager and the interdisci-
plinary team. User requirements for personnel needs are summarized in
Table A3.

Data requirements

35. A great deal of variation exists from methcdology to method-
ology on basic data requirements (Table A4). Large-scale projects re-
quire extensive amounts of data and are usually associated with an in-
terdisciplinary team approach. Small-scale projects which are usually
associated with regulatory actions, require smaller amounts of data and
less sophisticated approaches. Nearly all methodologies require basic
data that include various types of maps, aerial photographs, and infor-
mation gained from field reconnaissance.

36. Most habitat-oriented methodologies require basic vegetation
data. Methodologies that require habitat and hydrology information
generally may have seasonal limitations on data collection. Most
hydrology-related functions must be monitored seasonally for at least
one year.

37. All methodologies require either value judgements by the re-
source manager or collective value judgements by an interdisciplinary
team. For the purposes of this report, value judgements are viewed as
being derived from field experiences and insights into the functions and

values of wetland ecosystems. Value judgements are inherently a part of
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wetland evaluation methodologies and are usually made or corroborated

using quantitative data. In the presently available methodologies, how-
ever, quantitative data are collected only for habitat functions and to
a limited extent for hydrology functions. Implications relative to user
needs for data requirements of wetlands evaluation methodologies are
summarized in Table A4.
Flexibility

38. Three methodologies have the flexibility or responsiveness
to generate quick answers with limited amounts of data and detailed or
refined answers with more data (Table A6, Larson (ed.) 1976; Reppert
et al. 1979; and U. S. Fish and Wildlife Service (HEP) 1980). Detailed
answers are often associated with long-term or extensive projects and

interdisciplinary team approaches. Quick answers for a wetlands evalu-

ifg ation usually are associated with regulatory actions and resource man-
‘:; ager features. Six methodologies have some degree of flexibility to
A: differentiate and assess major and mipor impacts of activities in wet-
i lands (Table 6, Dee et al. 1973; Galloway 1978; Schuldiner et al. 1979a
é%, and b; Solomon et al. 1977; U. S. Army Engineer Division, Lower Missis-
*%i sippi Valley (HES) 1980; and U. S. Fish and Wildlife Service (HEP)
§§ 1980).
Red flag features
f? 39. The authors of some wetlands evaluation methodologies have
g specified criteria to identify wetlands which should be preserved on the
jﬁ; basis of their outstanding values. These criteria are generally re-
B ferred to as '""red flag" features. For example, red flag features of i
ﬁ“ wetlands may include habitats for rare and endangered species or wet- i
&g lands that are unique examples of geological phenomena, biological E

resources, or are of archeological significance (Larson (ed.) 1976).

40. Seven methodologies (Table A5, Dee et al. 1973; Galloway

fﬁ{ 1978; Larson (ed.) 1976; Reppert et al. 1979; Schuldiner et al. 1979a
éﬁf and b; Smardon 1972; U. S. Army Engineer Division, New England 1972; and
¢u3 U. S. Fish and Wildlife Service (HEP) 1980) have some type of red flag

features that identify key, sensitive wetlands functions. Red flag

features of wetlands, therefore, may be important elements in a wetlands
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evaluation procedure because they can be used for promulgating the value

of a particular wetland to the general public.

41, Galloway (1978) identified nine critical indicators of wet-
land quality but did not emphasize them as red flag features. In his
methodology, six of the nine indicators would be selected and evaluated
by an i:terdisciplinary team. Dee et al. (1973) suggested that an in-
terdisciplinary team identify major and minor red flags in water re-
sources development projects, but no direction was given to specifically
identify sensitive functions.

42. Red flag features are used extensively by Larson (ed.) (1976)
and his coworkers (i.e., Gupta and Foster 1973; Smardon 1972). Schul-
diner et al. (1979a and b) have also used Larson's basic list of red
flag features. In Larson's methodology, if a wetland has at least one
red flag feature of eleven proposed red flags, the wetland should be
strongly considered for preservation. The argument against the use of
the lengthy list of red flag features is that nearly all wetlands could
be perceived as having at least one; the use of the red flag features
is extremely subjective. According to Larson, moreover, further evalua-
tion of a wetland should cease if at least one red flag feature is
identified and the wetland should be placed in the 'preservation cate-
gory." The WES study team therefore recommends a more thorough wetland
evaluation if an investigator adopts one of the methodologies that iden-
tifies red flag features (see Part III).

End products

43. Fourteen methodologies (Table A6, Brown et al. 1974; Dee
et al. 1973; Fried 1974; Golet 1973; Gupta and Foster 1973; Larson (ed.)
1976; Reppert et al. 1979; Smardon 1972; State of Maryland, Undated;

U. S. Army Engineer Division, Lower Mississippi Valley (HES) 1980; U. S.
Department of Agriculture 1978; U. S. Fish and Wildlife Service (HEP)
1980; Virginia Institute of Marine Science, Undated; and Winchester

and Harris 1979) presented guidelines for converting qualitative or
semiquantitative data into numerical values for a display of end prod-
ucts or as a manner of illustrating an evaluation summary of a wetland.

44, VWhen an individual wetland is evaluated, a narrative report
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expressing high, moderate, or low value is the usual format (Table A6,
Kibby 1978; Reppert et al. 1979; Stearns, Conrad, and Schmidt, Consult-
ing Engineers 1979; and U. S. Army Engineer Division, New England 1972).
One methodology (Table A6, Galloway 1978) relied extensively on computer-
based facilities and presented an evaluation summary in the form of a
graphic display. Another methodology can use either a software computer
program and provide results in a graphic display or can use the manual
procedures (Table A6, U. S. Fish and Wildlife Service (HEP) 1980). Two
methodologies with important applications for impact assessment had end
products in the form of a flowchart and matrix or a coefficient matrix
(Table A6, Schuldiner et al. 1979a and b, and Solomon et al. 1977).

45. The use of wetlands evaluation numerical rating scales may be

met with ambivalent feelings by some resource managers because wetlands

with low numerical values may be difficult to defend in litigation or

. v
TR AT

from the "developer's bulldozer." However, numerical ratings may be an
important method of communicating complex wetland data into a comprehen- K
sible form for decisionmakers in diverse fields of expertise. 5
46. Most authors of wetlands evaluation methodologies are very E
careful not to state numerical ranges that indicate relative quality of 3
a wetland. The methodology developed by the U. S. Department of Agri- ?
culture (1978) for coastal wetlands in Massachusetts is an exception be- é
cause low, moderate, and high values are associated with numerical ;
ranges. Also, most authors are careful not to rate or rank different i
wetlands types in a hierarchical scheme; for example, a bog would not 7
ordinarily be rated with a marsh. Brown et al. (1974), however, have éé
ranked diverse wetlands types in Arkansas by utilizing the same numeri- E
cal scheme. ;
Field testing ﬁ
47. A need exists for field testing of various wetlands evalua- E
tion methodologies (Table A5). Decisionmakers in both State and Federal ;
agencies should be actively involved in field testing methodologies in 2
both freshwater and saltwater situations. A significant objective of 2
field testing and subsequent improvement of evaluated methodologies is %
to generate better resource management decisions. 5
A25 4
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48. The Habitat Evaluation Procedures (HEP) method developed by
the U. S. Fish and Wildlife Service (1980) is one of the methodologies
that evaluate habitat functions and encourage an interdisciplinary team
approach. HEP is currently being used by field stations of the U. S.
Fish and Wildlife Service as well as by various other governmental agen-
cies and has been the most widely field tested evaluation instrument.
The Habitat Evaluation System (HES) method, developed by the U. S. Army
Corps of Engineers, Lower Mississippi Valley Division (1980), has been
used extensively within the agency on a regional basis in the Lower Mis-
sissippi Valley. In 1980, the methodology was field tested in Missis-
Both

methodologies should be subjected to additional field testing and com-

sippi, Kansas, and New Hampshire by New England Research, Inc.

pared by various agencies because both are highly quantitative ap-
proaches and require extensive amounts of data for implementation.

49. Tor habitat evaluation methodologies that have applications
to agency needs other than project planning and site selection, the WES
study team recommends a field comparison of several basically qualita-
tive approaches that require the secrvices of resource managers; these
are Golet (1973), U. S. Department of Agriculture (1978), and possibly
others if time and resources are available. However, all of these ap-
proaches currently have regional applications.

50. It is recommended that several 'general purpose' methodol-
ogies that evaluate a variety of wetland functions be field tested and
compared in various regions of the United States. These include meth-
odologies developed by Galloway (1978); Larson (ed.) (1976); and Reppert
et al. (1979).

applicable to coastal wetlands.

Of these, the methodology developed by Larson is not

51. Methodologies that evaluate specific individual functions
such as hydrology, recreation, silviculture, or heritage should be field
tested more extensively. However, because of a lack of a variety of
evaluation instruments, comparisons are difficult to make. The user
should refer to the WES study team's comments about specific methodology

recommendations.
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odologies to agency needs
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52. Tables A7 and A8 provide summaries of wetlands evaluation

methodologies that may be used for various agency administrative needs;

i i ;E P

both tables contain the same information arranged differently: Table 7

§«3 according to methodology, and Table 8 according to agency requirement.
.
‘§g Agency requirements include project planning and site selection; regula-
L
!

tory actions; impact assessments; and management, mitigation, and acqui-

6" LA
A
5

sition needs. It must be emphasized, however, that most authors of

evaluation methodologies have not specifically identified administra-

TR

tive needs for which a methodology was developed. The WES study team

has attempted to answer this deficiency by stating basic requirements

7

;
3
:

for different administrative activities and then by grouping specific
methodologies under those requirements (Table A8).

53. Eight methodologies were identified as being applicable to
project planning and site selection needs (see Tables A7 and A8). All

of these methodologies require or encourage the use of the expertise

L

T of an interdisciplinary team and include a range of low to high data

+ .:( - . ]

ALY requirements and high or defined levels of accuracy. The same methodol-
B

;ug ogies are also associated with impact assessment needs, with the excep-
.'f‘

tion of the methodologies of the Stearns, Conrad, and Schmidt, Consult-
ing Engineers (1979) and U. S. Army Engineer Division, New England
(1972).

54. The methodologies that are useful for regulatory actions are

generally those that are tailored to generate answers in short periods
of time and require moderate levels of technical skills, data require-
ments, and degrees of accuracy. These methodologies usually require the
expertise of a resource manager. Twelve methodologies have been iden-
tified that address regulatory actions (see Tables A7 and A8).

55. 8ix methodologies have been identified for on-site impact
assessment needs (see Tables A7 and A8). All require the expertise of
an interdisciplinary team to differentiate and assess major and minor
impacts. Impact assessments usually were made in a generalized fashion.

56. Eight methodologies were identified that are applicable to
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management needs (see Tables A7 and A8). These methodologies are re-

lated to habitat functions and with some exceptions have moderate time
and technical skill requirements, data needs, and degrees of accuracy
features. Only two of the methodolvogies (HES and HEP) require the exper-
tise of an interdisciplinary team.

57. Twelve methodologies are applicable to mitigation needs be-
cause these needs generally do not require extensive time levels, exper-
tise, data, or degree of accuracy (see Tables A7 and A8). The method-
ologies developed by Schuldiner et al. (1979a and b); U. S. Army Engi-
neer Division, Lower Mississippi Valley (HES), (1980); and U. S. Fish
and Wildlife Service (HEP) (1980) require higher levels of expertise
and degree of accuracy requirements, but they discuss applications to
mitigation needs.

58. Twelve methodologies are applicable to acquisition needs for
preservation of wetlands. With some exceptions they also do not require
extensive amounts of time, high levels of expertise, large amounts of
data, or high levels of accuracy for implementation (see Tables A7 and
A8). The methodology developed by Fried (1974) was specifically for-
mulated for acquisition applications in the State of New York and in-

cludes a discussion of monetary values of wetlands.

Description of Documents Not Meeting the Evaluation Criteria

59. Table A9 presents summaries of 21 documents that did not
satisfy the screening criteria and evaluation standards. The documents
either were not methodologies, did not assess wetland functions, or
evaluated wetlands solely on a monetary basis.

60. Fourteen documents did not provide methodologies for evalu-
ating wetlands (Table A9, Bara et al. 1977; Belknap and Furtado 1967;
Benson and Perry 1965; California Coastal Commission 1979; Commonwealth
of Virginia 1974; Coordinating Council on the Restoration of the Kis-
simmee River Valley and the Taylor CreekX-Nubbin Slough Basin 1978; Fos-
ter 1978; Fritz 1978; Gupta 1972; Larson 1973; New York State Department

of Environmental Conservation, Undated; Silberhorn et al. 1974 ; U. S.
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Department of Agriculture 1974; and Williams and Works 1979. Three of
the documents in this category were guidelines for reviewing permit
applications (Table A9, Bara et al. 1977; California Coastal Commission
1979; and Commonwealth of Virginia 1974). Five documents did not iden-
tify wetland functions (Table A9, Battelle-Pacific Northwest Labora-
tories 1974; Belknap and Furtado 1967; Foster 1978; U. S. Environmental
Protection Agency 1976; and Whitaker and McCuen 1975), and nine docu-~
ments contained methodologies that evaluated wetlands on a monetary
basis (Table A9, Belknap and Furtado 1967; Benson and Perry 1965; Coor-
dinating Council on the Restoration of the Kissimmee River Valley and
the Taylor Creek-Nubbin Slough Basin 1978; Foster 1978; Gosselink et al.
1974; Gupta 1972; Hill 1976; Shabman et al. 1979; and Wharton 1970).
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(; PART III: RECOMMENDATIONS TO IMPROVE METHODOLOGIES FOR THE
LN EVALUATION OF WETLANDS VALUES

S5 Discussion !

61. Evaluation of the functional values of wetlands is largely
dependent upon agency needs, time requirements, manpower, and economic
constraints. In addition, the state of the art in the development of ,
wetlands evaluation methodologies has not reached the point where any i
one of the available methodologies is clearly superior to another.
Based on the findings of this study, it is recommended that wetlands
evaluation methodologies be improved along the following guidelines.

Habitat functions

62. The state of the art of wetlands evaluation methodologies
is best developed for habitat functions, although a number of technical

gaps exist. A variety of both qualitative and quantitative approaches

currently exist that are potentially useful for administrative needs.

*&é 63. The potential methodology user should refer to Tables Al

)
4fg{ through A8 for a closer examination of methodology characteristics and
My requirements. Methodologies developed by the U. S. Fish and Wildlife

Service (1980) (HEP) and by the U. S. Army Engineer Division, Lower Mis-

sissippi Valley (1980) (HES) as well as methodologies developed by vari-
ous states (i.e., State of Maryland, Undated) are being subjected to
rigorous field testing situations. These methodologies are being re-
fined and improved on the basis of field testing results. This is evi-
dent by assessing the changes and improvements in the HEP and HES meth-
odologies during the past few years. The WES study team believes that
significant progress is being made in the improvement of wetlands habi-
tat evaluation instruments for wildlife value and does not recommend

specific research programs at this time.

64. In the future, species-specific methodologies (HEP and HES)
ég;g that require quantitative data and biophysical methodologies (i.e.,
Golet 1973) that generally have qualitative data requirements should be

compared. These approaches have different assumptions and philosophies,

A30

LG RET E ATRra r T Tl b o R R R R P A Y R T C LT L A I P A A P AL i o LA



LI A R R S L

and the potential for integration of these methodology approaches should
be explored (Larson, In Press). Also, in the future, research efforts
should be directed to an ecosystem approach which integrates biotic,
abiotic, and human-associated factors in habitat analysis (New England
Research, Inc. 1980).

Hydrology functions

hy
f; 65. The state of the art in the evaluation of hydrology functions
¥ of wetlands (including floodwater conveyance, wave energy dissipation,

groundwater recharge, and water quality maintenance) is poorly developed

f because basic research efforts have not produced a large data base and

ES data are often contradictory or incomparable. Most of the hydrology-

i%i related data have been obtained for water surface levels for lakes,

?i streams, and reservoirs rather than wetlands. However, the Hydraulics

'a Laboratory of the U. S. Army Engineer Waterways Experiment Station at

Vicksburg, Miss., is currently developing hydrologic models of the
Atchafalaya River Basin in Louisiana.
: 66. Techniques have not been developed for assessing the value of =
x; a wetland as it relates to flood control. In addition, studies concern- S
:: ing the relationships of individual wetlands to flood control values §
;3 have not been conducted in unglaciated regions outside the Northeast E
;’ (Larson, In Press). &i
gﬁ 67. The importance of hydrology functions of wetlands is also of ;{
" critical importance in the future in the area of human health and wel- 5
X fare. Acute water shortage problems and the contamination of ground- :;
; water aquifers have emphasized the need to obtain technical information ;i
‘% about the hydrology of wetlands. :i
ﬂg 68. Storm damage abatement values of various wetland types re- k
Eg quire further study before this hydrology function is used as a basis 5:
Ei for management decisions. Experimental evidence of the value of this é}
?‘ function is contradictory for the limited amount of studies that have 5
4 been conducted in coastal and inland wetlands (Silberhorn et al. 1974, :ﬁ
3 Tilton et al. 1978).
ié 69. The hydrology-related function of water quality control of %}
@} wetlands is difficult to assess because present techniques are crude and E?
A &
A N
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(l imprecise. A criticai need exists for translating the available knowl- ;t
%3 edge into methodologies that can be used for making wetlands management E;
AL decisions (Larson, In Press). o
%' 70. It has been assumed that freshwater wetlands generally re- :i
N charge groundwater aquifers. However, only under some conditions can §i
Sg groundwater aquifers be recharged by wetlands. Basic research is needed i:
iﬁ in unglaciated areas onutside the Northeast in a variety of wetland types ;i
.é' before this function can be established (Larson, In Press). ;S
N 71. For the reasons stated above, management decisions concern- Rl
?1 ing hydrology functions of wetlands are often made on the basis of in- ;1
i; correct, incomplete, or contradictory information. Therefore, the WES ;i
fﬁ' study team recommends a two-phased approach to improve the state of the ij
N art in the evaluation of hydrology functions as follows: ?5
‘£ a. Identify the specific data needed by wetland managers gi
i and decisionmakers to evaluate hydrology functions. o~
h‘ The methodology writer should consult the U. S. Geo- :;
Nt logical Survey for current documents. o
\ b. Develop a specific research program that addresses tech- Ei
oo nical gaps as they are related to management needs. f;
é 72. Only after these two objectives are accomplished can method- Sf
:§x ologies be improved for the evaluation of hydrology functions of wet- :5

lands. Based on the current limitations in the technical hydrology- ;i
gﬁ related data base, the methodology developed by Reppert et al. (1979) Zg

is probably most applicable to potential users at the present time. zi
% Agricultural functions "‘
- 73. Nonwetland methodologies that address the issue of agricul- L2,
) tural values of wetlands were not analyzed in this study. Therefore, :E
¢ the WES study team has not made any recommendations concerning this :i
4 hat
@ function. :::
L Silvicultural functions

>

54

74. 1In the future the increasing demand for wood products will

likely create pressure on silvicultural functions of wetlands. Pressure

s 35 55 PTI

(.A ‘.‘ ‘. ....' "‘

5 will be exerted to log wetland areas as other forest areas disappear. -q
ri The WES study team, therefore, recommends that research efforts should E!
:\:5 be directed toward determining silvicultural values in wetlands and ::::
3 ]
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assessing the impacts of timber harvesting on other wetland functions.

Heritage functions

75. The WES study team has no recommendations for the improvement
of methodologies related to heritage functions of wetlands. The Water
Resources Council had planned an assessment of the state of the art and
had planned to develop Environmental Quality Measurement procedures for
heritage functions. If the study is reinstituted, it may result in
recommendations for the improvement of methodologies for the assessment
of this function.

Recreation functions

76. The current state of the art in the assessment of recreation
functions of wetlands is open for improvement, but the WES study team
has not proposed any recommendations at this time. In the future, basic
data necessary for the development of wetlands evaluation methodologies
should be collected by a team of recreation specialists. After data
collection, integration, and correlation, methodologies could be written
and further refined after field testing.

Geographic features

77. Many of the available wetlands evaluation instruments have
been developed for regional use in the coastal areas of the Southeast,
for the glaciated areas of the Northeast, or for the Lower Mississippi
River Basin. Some of the methodologies that were developed for wide-
spread use may be difficult to adapt for specific geographic areas or
specific wetland sites. The WES study team, therefore, recommends that
methodologies that were developed for widespread application should
serve as a framework for an assessment of wetland values. However,
criteria and parameters that emphasize specific regions and wetland
types should be developed for inclusion into methodologies that were
developed for widespread use. For example, data and evaluation are
needed for coastal areas in the Gulf of Mexico, prairie potholes, playa
lakes, Alaska, Puerto Rico, vernal pools, and other areas for which
evaluation instruments are unavailable.

Personnel requirements

78. The WES study team recommends that personnel skill levels be
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{. stated for new meth. »logy development or for improvement of existing
':."; methodologies. Most of the current methodologies that require inter- )
;:\:‘.‘C disciplinary teams allude to specific personnel requirements, but for
f:% those methodologies that require only a resource manager, skill levels :
are not stated. %
L %
"( Data requirements -
N and methodology flexibility ,«":
; 79. Data requirements and methodology flexibility are functions :E:f'
" of the scale of the proposed project. Methodologies that have short 5:
g time requirements and minimal data requirements are concomitant with :
:% short, unrefined answers. The converse is true for those projects that 3
require extensive time requirements. Data requirements are generally :E:j
s spelled out fairly well in the currently available procedures. There- ﬁ
:41 fore, the WES study team has no specific recommendations to improve ‘
3‘} these features of wetlands methodologies. Y
Red flag features j
i 80. Larson (1976) used a concept of red flag features for fresh- E"‘
'}j water wetlands in glaciated areas of the Northeast as part of his deci- {;
;:; sionmaking model. Red flag features were used to designate wetlands :::
ﬁ that merit preservation. His concept, which has been adopted by other :';
‘ investigators (i.e., Schuldiner et al. 1979a and b), can be used in an ?}
:’;: inclusive sense that could designate nearly all wetlands for preserva- "
,‘:{ tion. In the Larson concept of red flag features, a wetland evaluation :'
% would be terminated if one or more red flag features are discovered. E:
‘f: 81. The WES study team advocates the use of red flag features :i
':'ff;‘ but recommends that they be used in a different sense. For example, j::
_' red flag features should be developed that alert a resource manager to —
..~ important wetland community types or to wetlands that could have impor- :::
tant hydrology values. In this sense a resource manager could be E‘
: ,-1 alerted to (a) potentially important habitat values if highly productive :
:‘.‘ plant communities are red-flagged or (b) to wetlands that may have sig- ;'-
;§ nificant hydrology functions if red flags are developed that indicate :j
I: strategic positions of wetlands in a floodplain for flood countrol, or ,i
' of wetland types that may have a potential source of potable water. :-
e :
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Red flag features, in this sense, could also be developed for wetland

functions other than hydrology. However, a wetland thus flagged would
require additional detailed analysis before it could be considered for
preservation.

Field testing

82. A limitation of some wetland evaluation methodologies is the
lack of field testing experiments or the lack of information related to
field testing results. In some of these methodologies, potential incon-
sistencies have not been identified because of the lack of field testing
experiments. Therefore, the WES study team believes that a well organ-
ized, comparative field testing program is premature at the present time
until the inconsistencies and technical problems of more methodologies
are identified and improved.

83. Field testing experiments should continue on individual meth-
odologies. Methodologies that were developed for widespread use should
be field tested in various geographic locations and wetland types in
order to identify problem areas and to subsequently refine the method-
ologies. The methodologies should be tested by Federal as well as State
agencies in the future.

Agency needs

84. Wetland evaluation methodologies may need improvements re-
lated to their applicability to agency needs. The WES study team recom-
mends that various State and Federal agencies that are involved in wet-
lands management activities assess and elaborate on their needs for

specific evaluation instruments to authors of methodologies.

Summary

85. In summary, the WES study team has made the following recom-
mendations for the improvement of methodologies for the evaluation of
wetland values:

a. Since progress is being made in the improvement of wet-
lands habitat evaluation instruments, no specific actions
were recommended to improve the assessment of this value.
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[, b. To improve the assessment of hydrology values of wetlands, #
3TN a two-phase approach should be taken that includes thc R
,;1 identification of scientific data gaps and the develop- -
APy ment of a specific research program to address technical o]
éﬁ gaps as they are related to management needs. 0
e c. No immediate actions were reccmmended concerning agricul- 5
- ture, recreation, and heritage functions of wetlands; ]
Ak however, the study team recommended that actions be con-
WA . ,
y% sidered in the future.
}% d. Research efforts should develop methods for determining g
g silvicultural values and assessing impacts of timber N
. harvesting on other wetland values. q
3 e. Criteria and parameters that emphasize specific wetland :]
£6 types and regions should be developed for inclusion into -
‘QM\ methodologies that were originally developed for wide- A
&5 spread use. -
s f. Personnel skill levels should be stated for new or
B existing methodologies. .
:2§ g. Data requirements are spelled out fairly well for most ;
L wetlands evaluation procedures; therefore, no recommenda- :
s tions were made to improve this feature of evaluation {
5 instruments.
b
AN h. Red flag features should be used to indicate wetlands A
gé* that require further detailed analysis. {
i. A well organized field testing program should not be con- ;
] ducted at the present time until inconsistencies of indi- -
* vidual methodologies are identified and improved. Field i
o~ testing experiments should continue on individual method- .
B ologies in a variety of geographical areas and wetland .
tﬁ% types. h
%Y. j. Various State and Federal agencies involved in wetlands %
T management activities should assess and communicate their ¢
"~ needs for specific evaluation instruments to authors of g

GG

"“‘“'-t,. ‘x P
X Ry
2 A S5

E—r— o)
S PLALE
“iLs. '5 d

P
Ie
el %

sl et

R AT o T T ST T R R e S A
.A‘Zﬁif@lﬁi.&"‘A N TP A NI I W MR S P I PR

methodologies.

A36

[

LI ) — L B GNE WA WY ey 5

¢ me am e A ~.m Al

T = . o .‘c .‘- T T AT ..4 .‘q LR _.- € .7 ™ V.
e AR AN N N RN



B,
O

7

oL

5

I

'

»

~ Pt S

o

%
Tar
2eti

8

N ;;7ZE:1"I

4.{‘.;

N Srere T

AT

b,
A
0

o

A1
L S

o I

T A

X5

zaﬁziﬁﬂ).‘

£

[
-’

T <mErEy

e

Sl

ae

S e g e,
.

S

"X

=

s :;:;:

o’

g&

i)

LR

2
RS A2 K 8.

-

4

REFERENCES

Brown, A., et al. 1974. '"Rare and Endangered Species, Unique Ecosys-
tems and Wetlands,' Department of Zoology and Department of Botany and
Bacteriology, University of Arkansas, Fayetteville, Ark.

Carter, V. 1979. "Hydrologic and Hydraulic Values," In Clark, J., and
Clark, J., Scientists' Report--National Symposium on Wetlands, Lake
Buena Vista, Florida, November 6 to 9, 1978, National Wetlands Technical
Council, Washington, D. C.

Carter, V., et al. 1979. '"Water Resources and Wetlands (Theme Paper),”
Wetland Functions and Values: The State of OQur Understanding, Amer.
Water Resources Assoc., Tech. Publ. Series 79-2, Minneapolis, Minn.

Cowardin, L. M., Carter, V., Golet, F. C., and LaRoe, E. T. 1979.
Classification of Wetlands and Deepwater Habitats of the United States,
U. S. Department of the Interior, U. S. Fish and Wildlife Service, Wash-
ington, D. C.

Dee, N., et al. 1973. ‘"Environmental Evaluation System for Water le-
sources Planning," Water Resources Research, Vol 9, No. 3, pp 523-534.

Fried, E. 1974. "Priority Rating of Wetlands for Acquisition," Trans-
actions of the Northeast Fish and Wildlife Conference, Vol 31, pp 15-30.

Galloway, G. E. 1978. '"Assessing Man's Impact on Wetlands," Sea Grant
Publication No. UNC-SG-78-17 or UNC-WRRI-78-136, University of North
Carolina, Raleigh, N. C.

Golet, F. C. 1973. "Classification and Evaluation of Freshwater Wet-
lands as Wildlife Habitat in the Glaciated Northeast," Transactions of
the Northeast Fish and Wildlife Conference, Vol 30, pp 257-279.

Gupta, T. R., and Foster, J. H. 1973. '"Valuation of Visual-Cultural
Benefits from Freshwater Wetlands in Massachusetts,'" Journal of the
Northeastern Agricultural Council, Vol 2, No. 2, pp 262-273.

Kibby, H. V. 1978. "Effects of Wetlands on Water Quality," Proceed-
ings of the Symposium on Strategies for Protection and Management of
Floodplain Wetlands and Other Riparian Ecosystems, General Technical
Report No. GTR-WO-12, U. S. Department of Agriculture, Forest Service,
Washington, D. C.

Larson, J. S. (ed.) 1976. "Models for Assessment of Freshwater Wet-
lands,”" Pub. No. 32, Water Resources Center, University of Massachu-
setts, Amherst, Mass.

Larson, J. S. (In Press). '"Wetland Value Assessment--State of the Art,"
Proceedings of the International Wetlands Conference, Indian National
Science Academy, New Delki, India.

Larson, J. S., and Loucks, 0. L. (ed.) 1978. Workshop Report on Re-
search Priorities for Wetland Ecosystem Analysis, The National Wetlands
Technical Council, Grant Ne. DFB 77-25382, Washington, D. C.

A37

L R T A R A AT LA T LA S b W% W N ¥ ¥ i o e o A e N T T o T e e S AT T S s N

e

Pl " TI SN PP

N T A

EataN Ny

.
B

R
K
N
-
L

- YT YA A8 A

«TaTamw 4oLt Lt



AISSEAGR COLA CREE TR LSRRG L E A LA AL PR PIA Y 1AL SV SNRNL T S N N A N L D TR S A R A U O R A
. PAr N (S0 TR Rt TR SN . PRI e N e Yo DR W Yo Yt SN TN, - e eV et s

ﬁqqa
e e 5
.
.
.
.
.
s
.
.
3
.
a
«
s
.
B
B
.
¢
.
L]
B
.
y
s
.
1}
.
[
.
s
f
v I
« v 'r

2

)\ ™

Ay Y ]
.‘ ‘l
o~y K
¥ o
-‘.: [
a S

o 2
i -

Lonard, R. I., Clairain, E. J., Jr., Huffman, R. T., Hardy, J. W.,
Brown, L. D., Ballard, P. E., and Watts, J. W. 198la. "Analysis of ”
Methodologies Used for the Assessment of Wetlands Values, Appendices C- ¥
E," prepared by U. S. Army Engineer Waterways Experiment Station for

U. S. Water Resources Council, available from National Technical Infor-
mation Service, Springfield, Va., under NTIS No. PB82110362.

-~ "
Sl s, o,

L

1981b. '"Analysis of Methodologies Used for the Assessmeut f

of Wetlands Values," U. S. Water Resources Council, Washington, D. C. “]
New England Research, Inc. 1980. "Investigation of the Relationship -
Between Land Use and Wildlife Abundance, Volume I: Literature Survey," .
Contract No. DACW72-79-C-0024, prepared for U. S. Army Engineer Divi- >
sion, New England, Waltham, Mass. El

Niering, W. A., and Palmisano, A. W. 1979. "Use Values: Harvest and
Heritage," In Clark, J., and Clark, J., Scientists' Report--The National
Symposium on Wetlands, Lake Buena Vista, Florida, November 6 to 9, 1978,
National Wetlands Technical Council, Washington, D. C.

0'Brien, A., and Motts, W. 1980. '"Hydrogeologic Evaluation of Wetland
Basins for Land Use Planning," Water Resources Bulletin, Vol 16,
pp 785-789.

] |".r

»,

S aral AR

r

a

Reppert, R. T., et al. 1979. '"Wetlands Values: Concepts and Methods -
for Wetlands Evaluation," IWR Research Report 79-R-1, U. S. Army Engi- J
neer Institute for Water Resources, Fort Belvoir, Va. b
Schuldiner, P. W., Cope, D. F., and Newton, R. B. 1979a. "Ecological e
Effects of Highway Fills on Wetlands; Research Report," National Coopera- N
tive Highway Research Program Report No. 218A, Transportation Research X
Board, National Research Council, Washington, D. C. -

1979b. "Ecological Effects of Highway Fills on Wetlands; -
Users Manual," National Cooperative Highway Research Program Report z
No. 218B, Transportation Research Board, National Research Council, o
Washington, D. C. RN

Silberhorn, G. M., Dawes, G. M., and Barnard, T. A., Jr. 1974. .
"Coastal Wetlands of Virginia/Guidelines for Activities Affecting Vir- s
ginia Wetlands," Interim Report No. 3, Virginia Institute of Marine K
Science, Gloucester Point, Va. ﬁ

Smardon, R. C. 1972. ‘"Assessing Visual-Cultural Values on Inland Wet- -
lands in Massachusetts," Master of Science Thesis, University of Massa- -
chusetts, Amherst, Mass. ::
Solomon, R. C., Colbert, B. K., Hansen, W. J., Richardson, S. E., ﬁ
Canter, L. W., and Vlachos, E. C. 1977. "Water Resources Assessment K
Methodology (WRAM)--Impact Assessment and Alternative Evaluation,” ;
Technical Report Y-77-1, U. S. Army Engineer Waterways Experiment Sta- .
tion, CE, Vicksburg, Miss. :
State of Maryland Department of Natural Resources. Undated. "Environ- ”
mental Evaluation of Coastal Wetlands (Draft),'" Tidal Wetlands Study, 1
pp 181-208. X
A38

T R A R g e N g 0 LT A L A T T B R R S R T R L R U VRV P T T TR T I P R



A o i i it T s Bhve it Kol Bl 3 WL W Y i
A T T T T L e U PR B S T AT ST D A v )

Stearns, Conrad, and Schmidt, Consulting Engineers, Inc. 1979. "Analy-
sis of Selected Functional Characteristics of Wetlands," Contract

No. DACW72-78-0017, Draft Report, prepared for U. S. Army Coastal Engi-
neering Research Center by the authors, Reston, Va.

Tilton, D. L., Kadlec, R. H., and Schwegler, B. R. 1978. The Ecology
and Values of Michigan's Coastal Wetlands, Mept. of Chemical Engineering,
University of Michigan, Ann Arbor, Mich.

U. S. Army Engineer Division, Lower Mississippi Valley. 1980. "A Habi-
tat Evaluation System (HES) for Water Resources Planning," Vicksburg,
Miss.

U. S. Army Engineer Division, New England. 1972. ‘'Charles River; Main
Report and Attachments," Waltham, Mass.

U. S. Department of Agriculture. 1978. '"Wetlands Evaluation Criteria--
Water and Related Land Resources of the Coastal Region, Massachusetts,"”
Soil Conservation Service, Amherst, Mass.

U. S. Fish and Wildlife Service. 1980. "Habitat Evaluation Procedures
(HEP) Manual," 102 ESM, Washington, D. C.

U. S. Water Resources Council. 1979. "A Unified National Program for
Flood Plain Management," Washington, D. C.

Virginia Institute of Marine Science. Undated. '"Evaluation of Virginia
Wetlands," Mimeographed Paper, Gloucester Point, Va.

Winchester, B. H., and Harris, L. D. 1979. "An Approach to Valuation
of Florida Freshwater Wetlands," Proceedings of the Sixth Annual Confer-
ence on the Restoration and Creation of Wetlands, Hillsborough Community
College, Tampa, Fla.

£
ol
=)
I‘.

“

2 % % EFII LT

- IV VYV REDL LR

2

el A g e

¢« 1. 5
RN AE Y

A39

-

N n % G R R i e R T A N T R A T N S N N S N R e T O R L R R S SN Ry
) &;—. Sﬂ:\l’h-}lz)‘ - L ACHC NPT l-q.‘(L)n\_.ﬁL AL .'.'(' lﬂ'k{i_‘ .i:'va‘. L W A I L'A’:_-{L*L“F_{L " n:"\ﬂ.L(L., L!’:fmf.:"..:.‘h:“':.i.:"A.



(L 30 1 3931S)

)

e
.

v.—‘
.

-"

r— —F
.. *. AN
.. » . LI WP U

B2 P2 Xl

*$620°0 Aq Ardriine ‘s3133w 031 SIYdUL 1I3AU0D O] 11

-spuef1as Jo saniea D119Y3Sde pue ‘[enSTA ‘I1ITIUATIS ‘[eInifnd ‘>TIUIDS IPnIIUT suorduny a8eqy123Y
ﬁ [ -312 ‘1ead ‘iaquni ‘sdox> Aey pue pueyainised ‘sdoid pajeATIInd Se yons SpuelIdm jJo s1onpoxd ayqeisaaley IPniout SUOTIdUNY 3ISIYY

+339 ‘Surdwe> ‘Apnis sanjeu ‘AydexZojoyd ‘Burysty 3x0ds ‘8ur3eoq Se YOns sSaTITATIOE paaInbazr-idjem Ipnidut suorlduny uorILdIISY
-f111enb x3jem pue ‘adieydsIp pue 33xeydar 133em Ideyins pue punox8d ‘uorydaioxd sury3ioys ‘33ex03s 193espooTJ IPNIIUT suorduUNy A8010apAY “AB0TOIPAH wu

*38eatady ¢

saamagnatagig/aanyinotaly {4

‘yorIelrdIdy |

-satdads sweSuou pue ‘satdads [eroaswwod ‘satdads swed ‘satdads
P ! L

[ewiue pue juefd axex Io ‘paudiearyy ‘paialuepud ‘sardads Tewrue pue Jueid pueyIdm uouwod jo sa1a108338> paie[al Iyl IPN{IUY Suolduny JeIIqRy

"3e31qQeH
-passaappe 0N VYN

YLV

SRS

paanseaw 3q 03
SIUBWATI [edT2ITAD IPTIIP
1snw weal Kxeurydrdsipaajul YN

Pon B T Iy T
AR ". & [

e e J

-

- -“w -

X, e LW,

VN ¥N

painseaw 3q 03 SIUIWII
1eDI21ID JPpII3IPp Ishm
weal Axeurpdidostprajuy

-

paanseam 3q 03
SIUAWI[2 [ed1311> IPIIIP
Isnw wes3 Axeur(dIdSIPIaju]

wL R

¥
-

P i I ]
[ A

T.v‘- N

VN VN

(ponuT3uo))

paanseaw 3q 03 SJIUIWID
12913110 IPIIIP Isnw
vN wed) Aaeur1didsipaazul

paansedw aq
03 SIUAWITA [eITILAD 3IPIdIP
asnw weay Axeurpdrostpasiug

s103dej [euorjippe (g)
pue ¢8urjex A311iqexsu
-InA (Z) SITIPTIM pue ysij
‘satoads juerd ‘sasserd
2a1323989A Jo Jaqumu
‘uot1sa9dsaajut IATIIBAA
‘8urjex £3111qEITING IFIT
-PTIM 3DTAIIS UOTIRAIISUO)
1108 ‘A3TTIIXIF [10S U
~efpe ‘yadap 1ajea $3u%2-u9
yarm eaze ‘Ajturreyie relol
:A31Aa130npoad Ted13doiolg (1)

¥N VN
paanseam 3aq 03 SIUIWI[D
182T31I> IpId3Pp 1snw

¥N wea3 Axeurydidosipadjul

paanseaw 3q
03 SIUWITS TEDTIITID IPIOIP
Isnu wed3 Axvuridrosipaajuj

uorjrsodeaxnl

puei1da ‘uoysaadsaajur
pueriams ‘ssddl 13a0> pueyiam
‘sadA3 jeitqey Burpunoxans
¢s3dfy I31s pueiaa ‘sIsse(d
22Is ‘sasseloqns pur S$ISSWID
jeyrqey puetiam ‘uem Aq asn
03 3uipaodde UOTILDTIFISSELD
{swio0j IFI[TQNS pue SWIOJ
9311 ‘spue[iam swraduou

VN N pue swrid jo uoyIELdIYFISSED

8161
‘3 9 ‘Aemoyren v

oL61 "3 ‘pIrag €

€L61
"t 32 ‘°N ‘93@ 4

7161
‘1e 12 'y ‘umoag 1

193e31a3H T1PInTnoTATIS/PanaInoTady

ad
-

TuoT3Iea1o9Y

sxA8o101pAy FELERLU

Uor3eIry Taquny
A8o710

~POoYISH

S TS/

>

S2Inpadoid UOTIEN[EAY PUF[I9N OZ 10F Son(ej [euoldung

L% §

AR

5;1:\"1} AR,

S 2

JO jusmssassy UE 103 PaaNSEsq 9q O3 SIUIWS[F [EITITI) JO Axewmwns

¥ 31q=L

A4O

'

e

~
L3

AT

AR

TN

N ARG

LS
)




1 rd v e ..-. . -.u-.-.
g 3 v o .hl..nv) v, o \\\\-.‘ AT I, (B
B R AR T S R

"

’,

(L 30 T 133ys) >
(panur3uo)) T
s1033e3 .\i.m
{euoriedo] pue [ed L
! -tydex80a% ¢ (sdiysuory .OM
A -e{2a 3uipeo] aisem pue _.nm
U Teaze ‘puerias jo adk3) 2y
r ¢ juswaaoardwr A3ryend ..AL
, I93ea ‘(239 ‘AITATSSIWM ..\M
v ~-suexy ‘A3rsozod ‘yadap \ﬁ
1108) 3Bexo3s 1d3eam M
-punoad teanjen ‘(I3A0d s312ads d1I3yasae um
,r-. aa11e33834) a8exo3s ¢1ed1adwmod ‘awed Aoy jo .\
o aajems pooly ‘(3uamdo uoTIEUIMIIIIP ‘3roddns uvreyd s
.. -19A3p [ean3iind ‘yoiay poo3 ‘3xodsueay pearaiap ..\
‘. quaaspnl uauSpn( ‘Yapia ‘uorielrasaa) jo apow ‘A3r1Ar3ronpoad -
W.. quaw8pn( 1euotssajoad teuorssajoad uox3d230xd Jurtaoys Azewyad jau  svoIjeraa 6L61 '1® p
o+ 1euotssajoxd s,101e81359AU] s,103e81159AU] s,103e81382AU] ¢£3to1potaad >18070apAH UTeyd> pooj pue A3TATIONPOXJ 29 ‘*1 ¥ “jxadday 6 _..
_-‘\g 2z1s puefiam 3seI3U0D o
‘ puer3ias [euaajur ‘A31sada
ﬂ\. -1p 2dA1 pueyiam ‘A11s
’d -139A1p asn puejy Surpunoa
r\_ -ans ‘Jsexjuod 3sn puel 3315 Jurdemd pue
“... 3utpunoxans saipoq 1dies ‘Suryrtap ‘dem d1139wW uoryrsodeyxn( puerias
w\_ pajeTdOSSe Jo AITSIaA -o1juaj30d 133eM puUnoad ‘votrsiadsidjur IATILIIBAA
v -1p ‘9z1s Apoq 13aiea pae ¢A807028 {erd1jans ‘sadA3 x9a03 ‘3dL3 aats -
v -100sse ‘Ajrxaydwod a8pa ¢s8utrzoq 3Is93 ‘mor3 ‘ssaugota ssetoqns ‘Axo8ajed u.—.n
W\\ -puerias ‘A£31SI2ATP wWi0} Iseq TArddns aajem 9ZIS ‘SSed pue{i1as jueu 9.61
‘ .. puey ‘3SEIUOD WI0J pueT YN VN INJIsSn e JO IdUISIA -TWOP ‘SSIUYDITX SSETD PUeR[IIM *po ‘*s ‘[ ‘uosae] 8
W.\ K3ytationpoxd Axewrad
o 39U Jo uorIeWwllsa ‘L3t
- ~s1potxad 518ot0aply 3o
¥ VN VN ¥N fdouenbaay TATTEnD 1ajep VN 8.6 ‘A "H ‘Aqqey L
ﬂ. azts £poq 13iea
Td ¢9z1s pueyiam ‘A31sa9A
T. -1p 3dA31 pueriam ‘isexy
.rs. -u0d asn puey ‘A3TsavA €L61
W. ~Ip wWIoj pue| ‘3ISeIuod H °r *x33sog -
w\ WIoy puey :sanyea 2TUIDG VN VN N ¥N pue ‘°y ‘1 ‘eadny 9 N
W- Ax3stwayd K
ol aa7ea ‘uvoryrsodeixn{ pueyiam ....
by ‘uo1s19ds193UT IAaTILI8AA -
e ¢sadhq 29A05 ‘adL3 3e3 v,
W ~-1qey Burpunoxans ‘odAy Ijrs .
¢ssaugdt1a sseyoqns ‘Aio8ajed ’,
Wx 9218 ‘sseld pueriIam jueu o
w.\ VN ¥N YN VN ~-TImOp ‘SSIUUDII SSE[d pueiIam EL6T "D "q ‘3I909 S e
w.. 33e3139 2IN3INITATTIS/2INI[NOTIBY UOTIea1daY ABojoapin Ie3TIqQeR woTIFITY ? s
- oo .
ﬂ\. ~pPoyIay
e (ponuriv0)) v 2TqEL o

LA Rt 00 1
.. 2% hie Y -
L L RLGER Y

£

nt

Lo EM S RRUNMIANT . M P R ER PN e CALRLRL S PoiStor

W TN Wy | -

e -~ maaarn




AT o O ] AR A ERT NI ¥ > I R R I Bl g S RY ) g DT R

MO PR BRI NG R VR
: DRCRR BN RS PRI

MY L2 PN

7
o
t V..L
%
.»fm
i
N
o
1 -l
..-._
(L 30 € 133ug) X
(panuriuo)) .\ U
v r
o
X
n)
»
o
L] (.
.-p..
L
~.-L
Y
& o
i
i
X
» A
X
V ¥
>
+
(sux333ed wJ
"... 21njexadway ‘vorinjitod w--s
ﬁ, TeOTW3YY ‘UOTIIRIUIMIPIS th
- ¢£31p1qany) A317endb * 1
o I93em YITM pIjerdosse .
7 sjoedm]  (G) ‘(suxaized ~
r, K31UuTTes Jo uorymiae G 1
w.. ‘suotyeIIEA [EPI 3O < wm
h', Surdwep) smol3 1eprl ¥
o yara pajerdosse syded
y ! -m] (%) ‘(38exzo3s uor3
., -u3321 ul 3ajueyd uvorlez %
ﬂ\ -1111293 pue ‘8urpooy3 » N
) >1poraad ‘siajea dej 7,
“. -ans jo a8eureap) siau \.n
o, -ueyd Jo UOTIILIID Y3ITa w.A
.ﬂ. pajerdosse syoedwy (€)
. ¢ (ST 21qel 1938 satdads pazaBuepua
b ’ 12507 JO UOTIRIIITE) pue aiex ‘A3TAIIOE adaedq X
s SMOTJ IdeFansqns YITa Jo juawaleanoduad ‘sjudmasow 4
, paierdosse sjoedsml (Z) {ewrue 03 I131rIreq ‘SITO Iy
u ¢ (suadjjed Axojeyndaid -ads orjenbe jo A3rTeiaow .VA
. puet3am ur fueyd ‘L3101 uappns ‘L3tarionpoad Axepuo .nf._
-porxad ur IBueyd 1A ~D3s pue A31AaT3onpoxad Aaew »
s 233w ueam ur a8ueyd) -12d ur afuey> ‘uoryrsodwod f.\-“
¢ SMOT3 d0®IINS 43ITA ssed> ur Jfueyd> ‘uorirsodwod b >
", pajerdosse sidedmy (1) sa1dads utr JBueyd ‘9z1s puer ¥
tsati32doad jeorsAyd -32a ur afueyd> :SpueTIIA Uo qQ R BGL6L  “t® 33 .
¥N VN N To s3>EdET [erIUa04d $30ed@T [e5190107q [€13U930g ‘*M g ‘adurprnyds ot h
o8e3Ta9l SANI[NOTATIS/2INI[NOTATY uoTIXIADIY AS010apAH IeITqeH TOTIXIT) JIqunN :
K8o10 Ju
# ~POY3IIH
7
r (psnur3uol) 1V I1qTL I
.\
Al ? =
e
._. A, Yoy N lwtutn\f ﬂh‘:ﬁ-‘nﬂ\n‘rn\uﬁ SISy anvwﬂlnxm.ﬁv TV T TTY v » e KPP I 0 S d e & e
! WA SRR, SRS AR SNRSERRT SR R EFEIH e RO | ST




(L 30 % 193YS)

paanseaw

aq 03 siusw
-313 [ea1311d
3p1oap isnw weal

painseauw aq o3
SIUAWII [ED1ITID IPIIIP

(panuriuo)d)

paxinseauw
3q 01 sjuawWIT3
18313115 Jp1dap Isnw

RIRR

P A WAEAR T e e T N, ey

paanseaw 2q 03

SIUIWIT2 Te313TID IPIdI9p L6l - te

Isnw wedy Kreutrjdrasipaaju] yN Aseurpdrosipiaiug wedy Azeurpdriasipasju] Isnw weaj Aleurydrsstpaajuj 39 ‘"3 ¥ ‘uowoyes [ 4
sainqriiie
{erni[nd atdripnw ‘azrs
pueiiam ‘31sexjuod puef
-33M [eurd3ur ‘AJISI13Alp
adk1 puejiam ‘Kjtsiaatlp
pue 1seI1jU0d> 3Isn puef
2uipunosans ‘sarpoq 13iem
paierdosse jo A31si3A
-1p ‘2215 Apoq 1ajem pare
-130sse ‘A31xajdwod a8pa Kytsxaarp
pueiias ‘A11S13ATp wio} [eu013831031
puel ‘1Se1juod wioj pueg ¢K110eded Burhx
1san[ea [eANI[NO-[ENSTA YN -18) [euolleaiddy VN YN Z2L61 D 'Y ‘uopaemg Al
(IuawadoTaa9p
{ean3nd ‘ssau i
-y8noa wol30q ‘Yo333
‘pueriam jo uorjea P
-312 pue uotiedol ‘uory o oo
-epunur jo Louanbaiy < ...&
‘s[ros ‘uorieiaBaa jo < Tl
3d£7 pue JuIIXa) uotrl o
-337101d Jutiaioys (v) .n
¢ (AgdexBodoy ‘ssauylnox (|
‘uorie1aBaa ‘agqes .AA
133emM pue Sfros eaae) ’
a8e103s 13jem pooly u.ﬂﬂ
pue w103g (g) ‘(3wr3 ﬁ
uorqualax ‘A3ryendb .ﬂr
133em ‘wayshs zaytnbe .uu(
-13{nw e Jo 3Iduasaad g 1
154> Aip/iom ‘uory -.“
-23389A ‘33e1 uorjexrd "
-suexjodeas ‘3z1s puey %
-3am ‘syros) JIfxeydax <3
xa3empunoan (z) ‘(uoriz ﬁ
-ed0] pueriaa ‘8uipeoy v
orineipiy ‘A3rd019a pue %
JWIY IDUIPTSIA I21eM 6161 -sidaurlug 2
‘az1s pueflam ‘sadia Juritasuoy ]
uotje3adan) juawaaoad “qprunyog : A
VN VN VN -ut A3riend 1ajen (1) VN pue ‘peauo) ‘suiedls 1t
a8e31a3y JANINITA{ 1§ /210 [nITI3Y UoY3e3I09Y AZo102pAH 1e1TqeH uot3eat) Toquny m
A8o10
-POYIIH ~M

(panuriuo)) v d19el

P -

AR

Ry Sy ech
Jﬁﬂﬂﬁrian

IS AT
o *x ‘e r
i ot At

LN o
AR

XN

g

TITETATAE
et & .».«.‘ A..M.fﬁ!




'y
]

£

(L 30 G 393y5)

(panut3uo))
spoomspaey
pue m0330q PINOTIIAIA0

A11euoseas sajenfead osiy )
*133eM MOTIrYsS pue ‘Apoq lajem S
Jo 9ZIS ‘spoom wWOaJ IdUELISIP iy
¢mo1329a0 133uIM ‘ALdUIND T
-313 841pooT3 ‘Iaa0d ysnaq Dt
¢I9A12 03 Iduelstp ‘aIsndny .\.».
ut yidop aajem ‘adueqanisip a
03 adueastp sjuefd d>1ienbe n...-u
Aq 13102 :s3je3ziqey d1ienbe [
3O InTeA IJTIPIIA TLIXISII '
«x9] -z ‘s8eus jo Iaqwnu Cp
‘HEQ@ ‘Ul 91 ueRY] IIoWM SIIXY ...\u
3o taqumu ‘3z1s 3dex3 ‘431 A
-wixoad isem ‘38exanod £103S ..-.A.
-I3pun - 13a0d> punoad ‘pajep Ve
-gnut eaxe juadaad ‘L1o3s g
«33A0 Juad13d ‘uorjerdosse .?..Q
satoads :spoompaey puey ) 4N
-wo310q - sdwems papooM "I M .!..u..
UOTIENTEAD P

w33s&5005 Te1131S3IIY g '

dox> 8ux g

~pue3s ysry ‘S8urpooly 3urads .
¢qusmdoaasp suryaroys ‘adiy ._\M
1eOIWIYD ‘SPITOS pIAloS ¢, 4
-stp 12303 ‘A31ptqiny ‘yidap . .A
ueaw :sielrqey JOIIUI] v
/soqeT  z  -A3ITSI3AIp OIY3 _‘.h
-uaq ‘adA3 tedrwayd> ‘sprtos -.J
paaTosSSIp €307 ‘A31IpIQamy ha
‘suotyerdosse sa1dads ysi3 0861 °(S3H) .»ﬂh
AITSONUIS :SWEIXIS "1 Ka11ep "SSIH : \-4,

UOTIENTEAD Xm0 ‘uorsTALQ .
VN ¥N VN N w33sA800% dY3enby ‘v 133urluy Awxv S " St . ¢
uorsaadsxajutr uotryey _-ﬁ..
-3%3A ‘wa0j ©01IEIIBIA ‘I1qe pa3TpU] "S$IDINOS -.\.A
-11eA uotsIadsIIUT IIEM 34 TeInIey =4
Juo11e138aa ‘anyea poojy IFTT Jo juawixedag -nw._
¥N ¥N VN YN  -PTIs ‘voridnpord Axewyad 39y  ‘puetdaey jo Iieas vl oo

8eITIY 9INI[NITA[15/2IN3[NOTIATY uoT3IEIIIIY Aovo0xpiH 1ellqey uotTIeIT) Mwnl:z f
o0 _

-PoY3Ial
b

(panurjuo)) tv 19el

bt

0N




ry
.

Bttt AR ARt A B R e A

T & & & 3 W
K LA N I
WNNRRS

-

BLgs

TarL L

(L 30 9 3I334yg) *890€°0 £q Ardrafnm ‘saxiam 03 1933 1xIAUOD O x

(panur3uo))

B it T

suorqde pasodoad jo
uostiedwo) -9 -s3TUN eI
W -qey 3InIny JO UOTIBUTMIIIAQ]
4 ‘G "seaxe JuriIseq Ixedwo)
“ ; *% -sa1o3ads uorjeniea’

A

JO uOIIIBTIS ‘> -sadiy
I3A0D Jo uolIIEIUTIIq °q
-eaae Apnas jo uor3tuy

~

=330 ‘"e -°s3tun je3rqey Iury
-Jseq JUIMIIII] g “SITWIY 0861 " (d3IH)
Apnas 2u13dq "z 43 3dTAIAG 33T
VN VN YN VN 3o A3r1rqestydde Sutwaa3dg ‘I -PITM Pue §sty ‘S ‘N :44
Surauny
303 ssadoe ‘Sur
-juny [MoJiajem
TEUTUNH 1939
-wraad puellom
30 33 00€ UTY3IIA
jusudoaAdp
ueqxn yo uddaad a8emep pooyz
‘stewtue pue Teriualod jo A3113ads
sadiy pueriam sjueld jo £3t1s ‘eaxe IZwmep TEIIUIT
‘uor3TpUOd pue Idueaead ~-32ATp :Apm3s -0d 03 weaijsumop Iouey W
-de ‘spueyst ‘Aydea8odoy J534 8 CAETERRT InjeN -ssadoe -SIp ‘aduangjuod olew <
‘3dA3 pueipoom snonprdap f{ros jo adAy ‘puey TedtsAqd ‘azts 10 eaxe IBwwep [EIUIN spueyst ‘9zrs ‘dragys <<
‘yied Aq a1qIsS9dd® SyOO] -39M paisaioy jo adeys pueqlan ‘adiy -od pue pueliam uIIMIaq 1333INQ 4IPIM-,00€ YIIA 1379
-33a0 ‘speox driqnd Jo ¢3dA3 x9A0> 3s9103 Jueun puetriam 1edrd %335 utew vo agexo03s -utxad jo 3uadaad ‘asn puey
Jaqumu J1Tenb fensip -twopaxd ‘paisaizoy puey -utad *Burysig SATII3IF? ‘paysaajenm udelpe jo A31sxaaTp ‘sadiy
*3ouedT3IU81S TEs31I03 -394 Jo uoriaod ‘dans *juasaad 12303 uo Spueiasa pue pueilas 3o aaqunu ‘adLy
-STY 10 ‘red18070a8 ‘jedt -07> umoxd uadzad ot wealls Irqeieoq SITOAIISII WEIIS puetiaa (edrourad :Je31qey
-3oto3eydae ‘az1s ‘spaiq «18 Yala puef 3sS3axo3 jo fssa00e Ted1sAyd -dn jo I8er03s IAry IJTIPITIA PULTIIIM  "YSTJ
Axojea8tw ‘A3 1unwmod uorjaod ‘Iz1S puess ‘38waade ‘SBur =22339 ‘3A0qe pIysaaem swe jyo Iduasaad ‘aaaod
Juerd Jaex Lgpeuordax ‘pueilan GY 353103 -380Q X0J pasn 1e103 Uo pue(ias jo afe Ys13 3o aduasaad ‘pueyiam 861
‘3e31qey satdads pazaduep 30 dryszdumo os1yqnd 9d£y pueyiem ted -3038 IATIINIIR (suorl 30 voriedot ‘azrs ‘adiy puey -aan3(notaldy jo
-u3 ‘uorjedo] :sseuanbruf 3uddiad ‘juswadeuew 3saxoy -1dourad TPurjeog -ewr3sa) I{oajuod poofg -19m tedrourad T3TrIqQey ysig juawmixedaq s °'n Lt
stsA1eue
paysiajes pooi3 3sed ‘satd
Y3 ur spuew ~uanbazy I%xeyosip yead
-3p pue SIIITAIY ‘K3TTIqRpuadap ‘pratdh
paysaaea -o® jo sisAteue I%ex03s ‘Louanbaay vory
UT STTITATIOE pIrdaload pue ‘Lyddns Iyts -eInp MOTJ °pIYsIIyea
pue juasaxd 103 pIxrnbax ToIIVIIIIX JO JO spue(liaa pue saxe( eaze 3d>3foxd paysaazem
paxinbax sisdieue sTSATeue payIelap fpaans Az03uaaur ‘sata ut pIursjuod adezols aY3 UT IITIPITA JO =T
paiTelap fpainseaw aq 03 ~23m 9q 03 SIUIMI[D -1AT70® Snolaea futuTmIalap 103 $IS -ATeue payIEIIP {paanseaw I¥q ZL61 -puetduy r
SIUIWITI TeITITID IPTIIP TeITITID IPIIIP Isnm 203 sAep xasn -A1vue >1807102pAY d18% 03 SIUIWITI TEITITAD IPIdIP AIN ‘UOTSTAI(Q vf.
Isnw wea) Axeuridiosipaajug wead3 Axeurydyosipaazul {enuue pajewilsy -eq :I32I038 I93®A poold 3snu wedl Azeurdrosipaajuy 12autluzy Away °s ‘n 91 ¥
B} R EETT 2ANITNITATTIS/2INITNOTI8Y uot3IeI1dIY KJoyoapAy ILITGEH uoryell) IIquny oo
L8010 >
-POUIAN ﬁ
nl\r
(panurjuo)y) 1v I1Qel i
r
%
1
' %
'.D
(&
gwﬂﬂ“ﬁl‘%.w\%ﬂt e w.ulmid.ﬂmltlx-‘u. ] T - Siw v i XYy L 2 s TN - ] N — 5 - ,.V»L




AT

A Ve TV LT AT

-’ ?\

e

iy

o .
‘A

L

L Wy

Pyl

AR

R TR

g
»

O WER T

SA TR

A

-

P

Pl il g

T T T y— TR —— —— —— - e
A
‘-lbvﬁ_
L

»
1
N

hY

(L 30 ¢ 32334g) .nn
wd-
1
3
5
(,
bR,
h' |
A9

¥
8,

Y
7
Y
N
"
v
T
B

*
hit

Al
*d
‘Aﬂ.
o
.h ._
O v\dn.
~ B
<< o
n- .—

-
v
’ -
A%

]
B
2Z1S pueIIM 03 um
sdiysuorieyazx Jatjerax I8ps jo junowe pue ..)1
eaxe I¥pa ‘L3N 3dA3 ayy pue ‘A31sazarp R
-13U0D pueylads ‘uoriex T2an31dnI3s 3ATIRIaA 6L61 u.wm
-n¥13U0d pueyIIA ‘Iz1s ¢A31n317U0D pue[IIM *IZIS ¢ "1 ‘sraxey pue e
N VN VN PUEIIIA JO UOIJEUIWMIIIN] PUBTISM JO UOIILUIMIITIIQ “H "9 ‘I93sayoury [i74 o
20eIIIUT 133EM .NM
-ysxem jo yiSuar aarjeraa &y
‘A1vep papooyy yszem jo ..,
quaszad ‘sardads juerd jJo paiepun .\nu
£31S29ATp ‘anyea poo3 IITT *32UaTIG JUTALH O R
VN VN VN VN -PIta ‘uoridnpoxd 2a13E3333) aIn3TISUl erurdarp 61 ...m
28e3139H 2INI[MITATIS/9INI(NOTABY uoTILIIIY A30T0apAl JelrIqey uor3elr) IaqunN atm
A80710 ..-..VM

-poy1d

POYIIH Jq(

(popnyou0)) 1V A1qel

A

Ak



N y P——— T U AL ILISI ' 4« DRCA AN v -y A x -
T A TENSRER Y AR | ST EROY B TR T R
(€ 30 1 3934s) *passaappP 0N YN :9I0N
(panut3mo))
uor33x Teaauald
awes 3ay3 oy aq pinoys
spue113s Jo uosiiedmod 1SeayIIoN Ipls
fspueTiam Texaaas Juraed -3n0 3asn 103y uot821 [eaauad
-wod> 103 10 pueliam a13urs pa1yipom aq 3y3 ur Tngasn pue 9.61 °p?
e 3urssasse 103 arqedifddy asnw ¢ayqestiddy -ssel 103 padoyaas(Q VN arqeotrddy ¢-g °r ‘uosaeq ]
211S puellam
ar3urs © jo uorlEm[EAd SI9ATI 03 juadelpe 8L61
9AT3EIXEU ' 10J INIFISN 3I0KH ayqear1ddy arqeor1ddy VN spueliam o3 2Iqed>rrddy A "H ‘AqqiX 13
31SE3YIION IPIS
-3no asn 103 uwor8ax 1exausd €261 °H °'r
seaxe patjipom aq 3yl ur Injasn pue ‘193s0g pue
puelur ur asn 103 arqed>rrddy Isnm ¢a1qe>riddy -ssey 103 padoraaaqg VN atqedxtddy -y °] ‘ejdny 9
JSeay3IoN Ipls
-3n0 Isn 103¥ uo18ax Teaauad
seaxe p3I3Tpow 3q 3Ig3 ul Inasn pue sadA3 pueylam jo €L61
puefut ut asn xoy 3arqedryddy 3snm farqeoriddy *ssel 303 padoraaaqg VN 4A39taea e o3 arqedr7ddy "9 *q ‘39109 S
S3atxen3s? pue ~
- seaxe [e3seod pue spueyias [e3seod sadA3 pueriam jo 861 3
% pueTur ur Isn 103 Irqedriddy arqeot1ddy arqedtrddy o3 atqed>1]ddy A313tIea e o3 arqedtriddy -3 -9 ‘Lemoryen 4 <
.
ﬂw asodand jeyy s3d3fload
- ¢ suo133x 13y30 JI0X MIN ur X0J pasn uaaq Jou TOTI3LI03SIA puUE[IIM
", spueriam ul asn xoJy sa1pnis uorjrsinboe sey Inq SpueyiIdm pue Spueylam x31em
wn Suryuex 103 TNFIsn 310y PITJIpom 2q ISnK  pue[Iam Ioy padolaa’ag Tepr3 103y padoraasq -gsaxy o3 a1qed11ddy 461 °F ‘pItag €
% spuellaa 103 paryIpow
. 2q pinod {swaysis
r. eale IJAIX 10 SIIAIX WO
2 puellIams a18urs e jo judwW s3d3foxd juswdoraaap €61
! -Ssasse ue I10J InFasn IIOH a1qesr1ddy c1qedriddy YN 22In0Sax I33em I10J pasy °[e @ S°N ‘99(q Z
Y sadA3 pueriam xe[TWISSIpP
ﬁ. J0 Xe[IWIS juel 03 PIsn aq uor3jedtridde
, ue)y °3I31s puefiam atdurs peaadsapim 103 sesueyiy ur s °d{7 pueyiam puety vl61 °1®
ﬂ. ® SSISSE 03 pasn aq Ue) pITJIPOW 3q ISNK SpueyIam 103 padolaadq VN -ur Jo A331aeA e {s3) 33 ‘-y ‘umoag 1
m asf uorjedtiddy uot3edT1ddy 1e3se0) puetuy uotlelrd EELT T
N peaadsapIip 1euorday pajenyeay evaiy jo JdAL £8o710
~-POUIIK
$9Inpaoo1g uoTjen[eAq Pue[IaM 0Z AQ PISSasSy sainjedg oSiyderdoan Iyl jo Axewmmg
vV 91qe]
AR T e gy R G ST T = —~ 3 A
..ﬁ.l»i.- [ ,c.- PR -..v»\.., »\\\ o’ ,~ O3 n\wA A*T« b 4 ¢ Q.... 0.- &—\‘v’l L % e .'l— t«l'l.-

- AN A




(€ 30 T 333yS)

123foad

3yl INOY3ITA SInIny e pue
¢SpuUBTI9M UO SIATILUIIY
-1e s311 pue 3d9foad ay3 3o

suor3ax 13y3o
ur asn 10}

(vanuriuo)d)

K31TBA 19ATY
1ddissIsSSI} 13M0]

aanpadoxd

JO UOTISTAX 3ing
-nJ UT pajenyead
aq 111m saysaew

s32aload
Suruuerd pasanos
-3y aajem 103 pado

0861 *(S3H)
Aa1TEA "SSTH
Iamog ‘uors
-TATQg a13durl

syoedwt aaedwod o3 padoiaaag paryIpom 3Iq ue) 3y3 ul swaisAsody 31es Inq ‘yN -124a9p g ‘arqestrddy -ug Amay S °‘n (34
awtdax

Ajtures auwes a9yl ur paiepup
Spueliam Jo Spew 3q 3Isnm uotdax *$32anos
suostaredwod Inq ‘spuef 3yy Ipisano -3y Teany
~219M [e13a3s Surxedwod S9U0Z [e31Seo0d uot821 Texauald -eN JO juaum
103 10 puefiam 213urs e utr asn I03 8yl ur [njasn pue -3aedag ‘puer

Jo juamssasse 103 2[qedt{ddy parjIpowm 9q Isny pueidiey 103 padoyaaag arqeat1ddy YN -Axep jo ajeas %1

s323load
s$32Inosay
193eM 303 pado s32aload sadanos

seaie [e3SEOD puUe -19A9p Inq ‘arq -3y xajemq 103 pado L6 “T® 139

puelur uI 3Isn Io0¥ ayqedriddy ayqed>T1ddy a1qeo11ddy ~earydde A1qrssod -[2a9p Inq ‘a1qearyddy ¢°) *y ‘uomolog €1

1SeayIIoON Ipls
-jno0 asn 103 uot83x [exsuald

seaxe patyIpom 3aq 3yl ur [njasn pue TL61

pueur ul asn 10J a7qedTTddy 3Isnm (ajqedryddy -ssel 103 padoyaaaq VN arqed11ddy ‘9 "y ‘uopaemg 4
6161
*s133utduy
Zuransuo)
‘IpTMYdg
seale Te3S=0d pue pue ‘pex

puefut ur asn 1oy arqedriddy a1qeorrddy I1qedr1ddy 21qe>11ddy a1qeot1ddy -uo) ‘sureals 11
q pue
pueiiam 218urs e jo e6L61 °"1e 19

juowssasse ue 10y afqed>r1ddy 21qed11ddy a1qeo17ddy atqedr1ddy 91qedrddy ‘-3 ‘asurpinyog o1
seale [ejseod pue 661 °T®€ 1@

pueTuI ul 3sn 103 31qro11ddy arqesr1ddy a1qedt1ddy arqedr1ddy arqedrtddy ‘-1 -y ‘3yxaddoy 6

EX uotrledtyddy uotTedt1ddy 1e3Se0) pueluy uoTr3RiIT) EELLTT
peaxdsapty Teuorday pajenTeay eaxy jo 2dAL £8o10
-POq3IaN

(panutjuo)) ZV I31qel

A48

TR o A

b2 e B o)

3

-l

-
LN

T

)

A s

Tt

RE

'

L O T

»
"

v

' 7




. v

s 11 % T reR
A L PR

- Y S T S X AR NI
¢ F . s or A e & I res s -
P r e vl M H

(€ 30 € 133yS)

.
Y
-nL
uteld ye3seod o
u133seaynos 6L61 ._...m
Y3 jo spuef3am ‘a1 "
1e3seoduou ut BpIIOTY ‘stIzey RS
Spuey3Iam 1e3seod pasn pue palj UY SpUETIaM 131eM pue ‘‘y °g oy
-UouU UI Isn 103 Ifqedriddy -Ipom 3q pIno) -ysaiy a0y padoraasg VN arqedt1ddy ¢I33SaYOUTH 0z ...L
ad43 suotdax ..uh
awes 3yl JOo seale puel 1e3seod paaepup ks
-39M Te19A9s Jo uostaedwod I2y30 ur Iasn *9JUITIS IUTX ..ﬂ
103 10 puellam 3f3uis e 103 Ajtpom 03 eIUTISITA UL SpuelIdM spueTiaA -8 Jo 31m) o o
Jo juawssasse 103 arqed1(ddy I[nO13FIP 9q Aey Tept3 203 padoraasq Teprl 03 Irqesr(ddy VN -TI3suj etur8atp 61 /A4 ...qm
sanjea 3JIf u
-pIIm 113y3 03 Sse sjelrqey arqedr1dde aq 5
yuex o3 paudisap osiy Aewm sadaouod 3Inq {rm
‘pueli1as a18urs e ur siyded ‘swa3sks surie sje31qey d>tienbe 0861 “3oTA 4
-WT pue SUOTITPUOD 3JULT -n3s83 03 parrdde pue [eIXISIAIIN -138 IITIPIIM iy

-9seq 3urjentead ioj InyaIsn afqea11ddy I1qed11ddy A19a15U93%3 0N pueiur x03 padoyaa’g pue YsIq ‘S °N 81 4,

LY

861

suor831 13y3o uo183x yezau’d *aIn3Ind ..ﬂ

seale [e3lseod pue ur Isn 103 ur [ajasn pue -1a8y jo juam "3
pueful ul asn 103y a1qedr(ddy pIrTyIpom aq ue) -ssey 103 padoraaaq a1qeor1ddy arqed11ddy -3xedag °s °n Lt unm
zL61 o
‘pueySug ?fm
spueyIoms *SSPH UIIISED MIN ‘uors .fn

1e19A3S JUEI puE SSISSE ur 931S Apn3s SIIID *$SP UXIISEd 03 ~TAIQ X99uTr8 x

031 patyipom A11sed JON VN -ads 103 arqedr1ddy VN 9nbrun anq ‘a1qed11ddy -ug Awxy ‘g °n 91 ;

EXN] uotT3edTTddy uoT3edITddY 1e3IsR0) puetur uol3elr) IIqwnN >

peaadsapipm Teuotday pIjenieaj eaay jo adAy £3o10 o

~POYISH t

£

(papntauo)) eV ITqel
I

}: 7

(]

E2



S v oL 1

LI S

crm v

A o e~ w w w_®a-

(,. Table A3
”iﬁ Summary of Personnel Needs for 20 Wetland Evaluation
Y- Procedures
S Method- Interdis-
ology Resource ciplinary
w Number Citation Manager Team Specific Requirements
~f§‘ 1 Brown, A., et Yes No Experts should be con-
\ﬁ al. 1974 sulted concerning spe-
\51 cific problems
;‘ 2 Dee, N., et No Yes The composition of the
% al. 1973 interdisciplinary team
/i is dependent upon the
ﬁf nature of the Water Re-
G sources project but
o will include biolo-
N gists, social scien-
N tists, and physical
b scientists
'%% 3 Fried, E. Yes No Technical assistance from
5 1974 plant and animal ecolo-
> gists would facilitate
the acquisition of
habitat-related data
4 Galloway, G. E. No Yes Minimum requirements for
1978 an interdisciplinary
team include an ecolo-
i gist, botanist, zoolo-
o gist, hydrogeologist,
i% and a social scientist.
R In addition, the proce-
X dure requires a panel
i of laymen. Computer
= facilities are required
, 5 Golet, F. C. Yes No The resource manager
) 1973 should have a good
p background in wildlife
3 biology, ecology, and
A& plant systematics
s
%
b
o
-~ (Continued)
o (Sheet 1 of 4)
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Table A3 (Continued)

Method- Interdis-
ology Resource ciplinary
Number Citation Manager Team Specific Requirements
6 Gupta, T. R., Yes No Scenic values of wetlands
) and Foster, could be evaluated
; J. H. 1973 fairly rapidly by a re-
: source manager without
g requiring special train-
W ing in the use of the
procedure
7 Kibby, H. V. Yes No A technician would be
1978 helpful if field esti-

mation of net primary
productivity is re-
quired. A resource

4 manager could make gen-
eral evaluations of
water quality without
a specialized training
requirement

Pl

8 Larson, J. S., Yes Yes, A resource manager who
ed. 1976 under can read maps and use
certain stereo-aerial photo-
conditions graphs is usually the
only personnel require-
ment

AL R Dty

9 Reppert, R. T., Yes No The resource manager may
et al. 1979 require field and labo-

ratory assistance to
implement the proce-
dure. It will be diffi-
cult for a resource
manager to evaluate all
functions

.o

YA

» "A "l

!‘

. -
T e R R e,

PRSI S prme TaE T e i

e

L
8,8

10 schuldiner, No Yes The interdisciplinary

P. W., et al. team should include

1979a and b ecologists, hydrolo-
gists, planners, geolo-
gists, limnologists,
chemical engineers,
soil scientists, biolo-
gists, and zoologists
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Table A3 (Continued)

. Method-

M3 Interdis-
e ology Resource ciplinary
x%i Number Citation Manager Team Specific Requirements
O
: 11 Stearns, Con- No Yes The interdisciplinary
o8 rad, and team should include hy-
N Schmidt, drologists, biologists,
$2§ Consulting chemists, climatolo-
.igg Engineers. gists, sanitary engi-
b 1979 neers, and possibly
, others
% 12 Smardon, R. C. Yes No Visual-cultural values
%%ﬁ 1972 could be evaluated
(o fairly easily by a re-
ki source manager without
3 requiring special
Ak training in the use of
%gﬂ the procedure
e 13 Solomon, R. C., No Yes The interdisciplinary
%? et al. 1977 team should include an
Jﬁ ecologist, economist,
. engineer, sociologist,
- and an anthropologist
14 State of Mary- Yes No resource manager with a
land Depart- background in wildlife
ment of Na- biology and plant ecol-
tural Re- ogy is required
kwé sources.
. Undated
%x‘ 15 U. S. Army En- No Yes The interdisciplinary
}f gineer Divi- team* should include
E'} sion. Lower chemists, hydrologists,
il Miss. Valley limnologists, ecolo-
) (HES). 1980 gists, wildlife biolo-
~5ﬁ gists, and botanists
a0
i
J?r\ (Continued)
}, ] * The authors have indicated that the interdisciplinary team should in-
Whil clude fish and/or wildlife biologists. Other specific data needed
;:é should be available in literature and district files.
B
(Continued)
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Table A3 (Concluded) o

R

Method- Interdis- f:

ology Resource ciplinary N

Number Citation Manager Team Specific Requirements j\

16 U. S. Army En- No Yes The procedure requires an !

gineer Divi- interdisciplinary team -

sion. New composed of hydrolo- i;

England. gists, ecologists, o

1972 economists, engineers, g

historians, archeolo- W

gists, outdoor recrea- E@

tional planners, and o

others tﬁ

17 U. S. Depart- No Yes An interdisciplinary Eﬁ

ment of Agri- team comprised of a uj

culture. plant ecologist, hy- iﬁ

1978 drologist, ichthyolo- Sy

gist, wildlife biolo- -

gist, recreation spe- xf

cialist, and a land- o

scape architect could >

facilitate the pecy

evaluation. However, N

only a professional NG

natural resource o

planner is required o

18 U. S. Fish and Yes No* A certified HEP evalua- ;ﬁ

Wildlife Ser- tor is required ™

i} vice (HEP). ,::3
%t' 1980 &
) S

°$ 19 Virginia Insti- Yes No A resource manager with a }3
¥ tute of Ma- background in plant and fﬁ
> rine Science. animal ecology is the Eﬁ

% Undated only personnel ;f
9‘: requirement N
% 20 Winchester, Yes No A resource manager with :{
ﬁu B. H., and a general technical .
W Harris, L. D. background is the only e
2, 1979 personnel requirement 5l
5 N
% Not required in HEP, but encouraged by the U. S. Fish and Wildlife ;é

Service of all its employees who use HEP. ~
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GLOSSARY

acquisition--The act of purchasing wetlands from private sources, usu-
ally for preservation; may be based on a per-acre desirability for

Uy -

" purchase.

A decision maker--Resource manager.

o end product--The evaluation summary of a wetland evaluation procedure;

% the end product may be a numerical value, narrative report, matrix,
& graph, etc.

z: flexibility--Responsiveness; an evaluation feature that allows for quick
Pl answers from limited data and detailed answers with additional data.
%a' hydrology--The science dealing with water, its properties, phenomena,

X and distribution, especially with reference to water on the surface of
o the land, in the soil and underlying rocks.
P
;;’ juxtaposition--The state of being placed side by side. An impact that
&) occurs in an adjacent area outside a wetland, but affects the func-
e tioning of the wetland.

;j management--The act of managing the natural resource of a wetland.
S

methodology-~-A system of principles, practices, and procedures applied
to assess the relative quality or relative value of a wetland. For
the purposes of this report the term is synonymous with a procedure.

LI

%N; mitigation--An action that is employed to moderate the force or inten-
= sity of an impact or to alleviate the effects of an impact in a wet-
N land. The President's Council on Environmental Quality defined the
% term "mitigation" in the National Environmental Policy Act regulations

as a planning process. That process includes "(1) avoiding the impact
altogether by not taking a certain action or parts of an action; (2)
minimizing impacts by limiting the degree or magnitude of the action g
and its implementation; (3) rectifying the impact by repairing, reha-
bilitating, or restoring the affected environment; (4) reducing or

LA

.

y .
ga eliminating the impact over time by preservation and maintenance oper- 5
,ra ations during the life of the action, and (5) compensating for the im- "
= pact by replacing or providing substitute resources or environments." ;5
fﬁ procedure--A set of methods for assessing the relative quality or rela- ]
-{' tive value of a wetland. For the purposes of this report the term is §
’ synonymous with a methodology. Ry
t <
4 red flag--A feature of a procedure that emphasizes a key, sensitive wet- ..
I- land function, i.e., 2 habitat for a rare and endangered species, or a ¥
53 site containing significant archaeological information. ~
3 -
SN resource manager--An individual who has sufficient technical or scien- 3
'5{ tific skills to perform a wetland evaluation; an individual who has 2
LA been trained in a scientific discipline related to wetland functional he
3% values. !
i

responsiveness--Flexibility; see definition of "flexibility" above. ]

(‘:.-
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| value judgment--A response derived from field experiences and insights o
into the functions and values of wetland ecosystems. -
wetland functions--For the purposes of this report, a wetland may prc-
vide the following values which can be used in the analysis of wet-
land evaluation procedures: <
Major Categories Related Subcategories :2
Habitat Common wetland plant and animal species -
Endangered, threatened, or rare plant by

and animal species o

Game species: =

aquatic r'

terrestrial .i\

avian o,

Commercial species A

Nongame species _:'_

Hydrologic Floodwater conveyance and storage o
Wave energy dissipation and -

shoreline protection b

Ground and surface water supply, o

including recharge and dis- o

charge "

Water quality, including waste as- e

similation and sediment trapping o

Recreation Water-oriented activities such as :':
canoeing. Other activities e

such as photography, bird "

watching, and camping .!

Agriculture/Siliviculture Cultivated crops :
Pastureland and hay crops )

Forestry ..

Peat -~

]

Heritage Landscape: natural and unique >
areas -

open space 4

Cultural: archaeological sites

historical sites »

Scientific: research ,-"

education -

»

-

;:f

A84 J'_‘

o
v
v

~
)




PR

‘-‘A
NS

'

b

-
\

.y
‘

:f-l'-.
- é'} S

-8
.

» e
-

o CEay o
T Y Tt i

. P

a

P N S o
DO '{::u{"“"-"”“ .

-y 200
[

ﬁ
7

it &

pn_ o7 s
e ge )

7y

RS 2ol A

>

s,

o
P e

a

5
"0'&5

L,

58,5 T o Ry 1R N

L) » 3

LRSS
By G Ay B by 4 P

RN
-
AP

LIST OF ASSESSMENT METHODS REVIEWED
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